




ENTERTAINING KNOWLEDGE 

IMPORTANT NEW ANNUAL. 

On the 1st of November will be published, uniform with the larger AnnualSi 
consisting entirely of Steel Engravings, price, neatly bound, only ISs.--* 
L’U. finely coloured,— or bound in Morocco gilt edges for elegant presents, 
.'Is. extra, 

THE 

GEOGllAPHICAL ANNUAL, 

FOR 1832, 

CONTAINING 

ONE nUNDRET) BEAUTIFUL ENGRAVINGS. 

As there is ho branch of knowledge which combines so much useful in* 
formation with so much delight as Geography, it is presumed that a work 
designed to illustrate the form, structure, and divisions of the earth will be 
received as a highly viiluable addition to the Animals already in existence. 

The present publication, on account of its enduring Interest, muy justly 
lay claim to the title of a ** Perenniar’ rather than an Annual,** and he 
valued as u lasting Gift of Friendship rather than a Pastime-Offering. It 
Mill, lioivever, be published every year, for the purpose of including the 
latest Discoveries and the Changes that are continually taking place in 
various tjuarters of tlie Globe. 

The GEOGRAPHICAL ANNUAL consists of Engravings of all the 
Suites, Kingdom*:, and Empires throughout the world; of the comparative 
height of the principal Mountains, length of Rivers, extent of the Lakes 
and Inland Seas, and of Tables which present the chief advantages of a 
Gazetteer. This work iifi'ords three times the information of the generality 
of Quarto Atlases, and is so beautifully executed as to unite in a great dc- 
gr('(M be picturesque attractions of the other Annuals with its own more 
solid and luLrinsie ehuvactor. 

Having, after minute care, great exertion, and at a vast expense, brought 
to cdinpietioii tbe * Family Cabinet Atlas,* and the number of Copies ori- 
i i.'iaily proposed to l)o circulated in the first issue, being disposed of, the 
l'roprii>t(ir>< liave made extensive arrangements fur reissuing the work, ill an 
improved and nuire elegant form, as now announced, and at a price that 
“ ti! be no obstacle to its admission into every family in tbe Kingdom. 

NEW BIBLE ATLAS. 

On tlu' '.'ime day will he completed, and the six Parts delivered bound in 
One Vol. Price 15«. plain,— J21s. finely coloured, 

THE 

Bin Lie AL CABINET ATLAS, 

CO.VTAIXIXO 

FIXELV EXECUTED ENGRAVINGS from STEEL, of all the TRIBES 
soifl ('orNTRlES mentioned in Sacred History : with a General ludex, 
u|)on a more extensive ami improved plan than has ever before been 
adopted. 

CinTICAf. NOTICES. 

* Thi-n lirrmiii'iil pnblii'alion in oxii’iited in a hlvlo of Knj'niving bevond wbirli, we siip- 

i-.< , .11 1 I'linnoi ;r*' Jt ib tbe more >ici*<*ptnblo, os cbnriH of tlu; nicntioiu'il in thi> 

Uil.lf iiithoi t.i lircn eilhiT very in.orrrrt, or, if wi*IJ i.‘xcc*ii<L‘di iuaciv.-<.sibli' to the' indilio 

CM .ii i MMin Ilf t ill'll' I'liuTBtnns prices .* — Mitnlhly lirrienK 

* •' :i|f pti'iisif] Id lidd our most unciiuivociil coniiiioudalioii of tliis very ti-scl'iil piiblica- 

’imi.' -< ‘/iti'-f/ijfi /{fwi'niftriinm'. 

PnbliLlieil for the Proprietors by Mr. Bull, 2t), Holies Street, Cavendish 
Square ; Messrs. Bell and Bradfute, Edinburgh; and Mr. Jolm Cumming, 
.Dublin. 

Sold also by every Bookseller in the kingdom* 
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WOKKS NEAULV UEADV FOll PUJJLICATION, 

BY 

WHITTAKER, TREACHER, AND CO., 

AVE MARIA lANE, lOXftOX. 

In 3 volfti 8vo. with 1(H) Engr;ivini?s, 

W IT.SON’S AMKllICAN ORNlTIlOf-OGY, witli the Continu- 
ation, by Char^ks Lucikn Kon'Apautk : tou'Ctlier u 5th ini I\nn- 
merntion and Description of the iicwly-discovfrcd Species imt in 

the original works, ami copious Notes. Jly Sill WILLIAM JAKDINK, 
IJart. 

On (he First of Novenihcr, Price 12.?. in silk. 

The WlN'liai’S WRKA'J'H, for 1832; a t^ollcctioti of Oridinl 

Pieces in Pro'ic and \’cr>)e. Pontrihiifed by sdiiu* oi‘ tlje nmv;! juipnlar 
writers of ihe ])resent day, and illustrated by the Idllowiiijr iMate*^. cnyiiived 
on Steel in the lirst stylo : — 

vain-teh »v ENdS a\i:i» ns 

The 7Ti$rhhiini Forfre.ss of Lessiiifj Cray..J. Martin 11. Hi an. laid 

The ('litter’s .Saturday Night .St of hard, 11. A... F. Sin i ill 

The Wreck I I. M'illi;MnM*n . . K. M Ulyr 

Allon, tile Pijier of Mull K.duudall II lti»' ir^;'ii 

.Portrait — 'I he \'i.Hjoiiary 1/. liiver.sege . . . F. Fni'li-ln. : f. 

Jjagofli Xt'ini -A. A 'lio It. Fr.iP'la.il 

'file Kofily of the Ffiuntain H. Liveisego . . . F. Sir.il h 

Viiituiio Feast at a N'illa of Uione Tr:i''- ) j, 

tOViM'O * “ ' 

Naple-.. W. Lii.lnn K. tjin.iliii 

Ahlieville I). F» <•* n 

Snii’.t'f- ftavariiin Alj).'. (F Ihirnd it. "'‘' .dli * 

The Wrealli \ amlyl:e F. .^ni.!l: 

I n I vol. po-t Vi). 

A))l(TIOX.\rt> of iroin vaj I'ni . A'lib- m 

Ancient and IMo'lein J.:inena|M*..», w ith Fnciii-h 'rraiJ‘-!.-t ii.n li.n !li»i-ii.:» 
by Keiiiarks ;ind F.\i*ianatlon‘‘. IJy IH’ttM MOOiilJ, i m;, 

i n ” vol^ jMj't "VO. 

Thf SISTKR'S 151 a Colli : oi ( !n/>ii.-.l 1 o- i 

nnd \e)-‘'f, by |l;(- Antlwr- of * IJir i.'hi •■•'.‘I. ■ 

tVi'Mi liiTii.-ins, .■'•liss 31 ilfortl, 31 r liod-oi', K'i . 

J'arlane, 31 r. Kennedy, 3!r licll, 3lr. .31;::* t.lm, mm, ■ , 

In l2ino :i nev i'iiiiti.in. u’.lli m i li i!i r. vi' -. 

The r.K:\l”ni'.S Mftlu* FKITIMi rOi/l ‘Mii .. . 

(cry 0()-ci vatioiis IJy ll.ie Kev. F Ft>it«M I. I'FtJFV, F'. 

Tin- LONDON 3 .L\n/'V!.* ..f Ml DK M. ( 1 ' I’.'..' !."M’ 

pri.-iiie; an interlineir ’ I I L'nl Trait'I.P i'iji .it!.* I', nn.-i.-. i. ■. e .■ ■ 

si' e On rnieal, .Folanicai, T}.! raj-i at ical. ci.-.i I’-- '-lo .i-.il . 

in rc'fereiiCe 1 o the iilcdiciii* .s < f.oires' :ii n* 'i* Fsct umK. b.il -.i '. ' - 

wbieh bavi’ reieiii ly int iiiibn'i fl in ja ai I n e, i.- '■■( willi il-i-.i!- 

inent of 'I’i’sts of PniM :inri an inlnaiM lion, i ion.nnii ■ F-*' i ' • -i . ^ 

i’barm.ieciiiii'.'il 0.< j;ii.‘,|r\', iNc. For t:o* o-i- '^lno^ --t'. .i . U ; ' 

LIAM .M.M (ili.AAl, SuriM.en. 

.In Ibrei* V'lilinne.*;, a new Kditiori vviFi Piali-., PFue i".'. *i'. • • 

AMKRK’AN STOIt!!'^' for (Hll.Dltl N •'luU r . v ..* 

Atje. < ;o!le( led by .31 Iss 31 ITFOi’i li, ;iiitb-iro. 'tl.ir \ iil;. f .' 

»^A SKCOM) SFIMVS tor {■;! Dl-.i< ( I i liJ jULN. in tl.v.u’i 
J'oim Voliuncs, will by Published ,it Chin-Unin, 
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Just Piiblislipil, in 18mo. Ss. half-bound, 

^TORIl^.S for YOUN(f CHILDREN. By the Author of ‘Con 

O vi’rsaLions on (’lieinislry,’ &c. 

‘ .\ viTv ] n'livlitilc ]*Mok, well ciileuliitotl to rvfiliiin to children many ronimon objects, 
Mii-li as iIh' nC li<uisi‘s, | be planting of tri i'H, thu innnufuciure of bricks, IhccnUii)^ 
oJ'i'Imss, mill >.ni)ie of tlie. simplest elenicntH nfmerhuiiiCK.’— Jlfont/Ji/ Iteiwr. 

Printed for Longman, llceH, Ormc, Brotvn, and Green. 

Of Avhoin may be had, 

rONVKRSATIOXS on CHEMISTRY. 2 vols. 14.s*. 
COXVEliSATlONS on VEGETABLE PH YSJOLOGV. 2 vols. 

la.s*. 

CONVERSATIONS on NA'ITJRAL PHILOSOPHY. lO.v. Ctl. 
CONVEUSATIONS on POLITICAL ECONOMY. 9^'. 


TNIVEItSlTY of LONDON. The following MEDICAL 
(MiASSJCS open on Monday, the ilrd OftobiT ; — 


Anatoniy finl PliVi^'olMiry, Dr. Qnaiii Fee for Session £7 0 

jMi-ihiil AnaSmiy, Dr. (’arswrll — — •» 0 

lU'iiinn-ir.'Wions and DisMeelioii'*, Mr. Kichard Qinilii — — 5 0 

Pi ii,( jpli.'s and Pra< (u*(.’ of Mtidicine, Dr. Klliotson . — — ,5 0 

J'lir tiidrs and Prarlice of Surgery, Professor 8 . 

( UiMUM* *— — 3 0 

]l\Iid\.Uerv, JMid Diseases of AVoineii and Cliildren, 

Dr. D, i>. D.vis • — — 5 0 

jDat.ria Alcdiea and’rjieiapcutics, Dr. A. T. Thomson — — ♦> 0 

('ll iJiNlry. Dr. — ■ — 7 0 

<’i iii]):irativ(* .\iKdiiriy and Zoology, J)r. K. K. (jiunt For 4 months 2 0 

?d((i (mI .Dili.'.- ( 1 ) 1 . A, J. Ihonisiiii I Fee for Session 4 0 

I I'roli’s.^^or Amos, rrol. of Law'... 1 

Pi’idV' <i!r I/ind.ey — — .'i 0 

t \ li i iiy Mi'dii'ine and Suri'c-ry, Jfr. Y«Miat( — — 5 0 


'I lei^:, wijt'io il!i’yas( ced*E., may be paid in two divisions, viz. in 
■ and .fannary. 

!*:u!ir'd M'' of ('nursos may be had at the I.’niversity ; at Mr. Tay- 
'•I'j , . 1 '', t ’l’p'. r tMOii r .'jirct'l ; ainl at all Modical JJooksellers. 

\ !d •)MM..-.:iy i‘, atlaol'.ed (o tlie (.-niversity, of will eh .loll n Hogg, M.I). 
■■ I ''nri.'tKii. 

<.! iw'i.!! fla' open in Novonibor, and are as follows: — 


i .• If. Kry Fee ,.£/ 10 

t . ■■ ■ . . j.'.:::! '!. 7 10 

.'di'. i!’*' ,, .. 7 (I 

: ; '!in! La;,; ii. i>i-. jil.'iir ,, .. #) 0 

l-niidi I’.'!'. .\ti riel ,, .. 3 0 

LL riii.'ii L.iii;’ii.i..i. , i’r.ift SMir — - 5 tl 

f L Proids-ur A. P.uiiy/-i „ .. f) tt 

I ) ; '--iilal I ,ai!':ii.i i Pii»lVr-M)r „ .. tl 0 

Dt ‘.'M -x . PiuiV-Mii il. iliirwit/. .. 5 0 

i'i'/) . .jdiy ff ila- .'j iiid .and Logie, Professor Hev. .1. Iloppns o 0 

Vii'i;,.) i’'‘d.-i)|)liv .•i!iil .A.iinmoiijy, ]Vofe.s.sor llev. Dr, 

7 0 

■ ai! l;»'ii..,niv, ProfV.'Sor J. K. M'L'ulloch.. „ .. 3 0 

. ' ■ is I'-.m , ri;!k'‘‘'Or A, Amos n «• 5 0 


5'-*h >». (:Umbi.r Ib.'H, 


By Order of the (bmncil, 

T110MA8 COATES. 
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This Day is Published, Price 2s, 

A PLAN for conducting the ROYAL NAVAL SCFIOOL. re- 
spectfully submitt^fjl tu the Considcrutioii of the Council of AdininU- 
tration and the Service. By A SUBSCRIBKXl. 

London : Charles Knlghti Fall Mall Kast. 


Preparing for Publication, 

D r. PAl.EY’S NATURAL THEOLOGY ILT.USTRATED. 
With Notes and Dissertations by the LORD CHANCELLOR, and 
CHARLES BELL, Esq., F.R.S. 

And with numerous Figures and Engravings. 

To which will be prelixed, 

A PRELIMINARY DISCOURSE on the Objucts. Advantages, 
and Pleasures of the Study of Natural 'J’heology. 

A fine Edition will he printed in 8vo. ; a cheap Edition, iinlfor with 
“The Library of Kiitertaining Knowledge j** eUirl u limited number oi 
Copies on large Paper, for Libraries. 

September 1831 . 


TO NATtJUALISTS, ke. 

Early in May will he Published, in one very thieic Voliime, S’vo. with iiu- 
inoruus iiiiistrutive Wood-cuts, Price 1/. I.f. 

M ONTAGU’S ORMTMOLOGK’AL DlC'riONARY. A Now 

Edition. With the Genera, as eslabli.sheil by 'ru.M.ni.M K', Ski uv. 
A'loon.s, and other eiiiineiit Naturalists. A PLAN OF STIJDV, llie !'>«• nf 
Systems, and Numerous Original Ohservation.s. By JAMES RICNNIJ', 
A.M., A.L.S., Professor of Natural Hi.story, Kiny.'s (lolleire, Lcouloo. 
Author of “ Insect Aicbilecture,’* “Insect Tiaiisfoniiaiious/’ iVic. 

London : Hurst, Chaiicp, .and Co. O."), St. Paiir.-'. t^huichyaid ; and Wlip. 
alicr, Treacher, and Arnotl, Ave Maria Lane. 

Also, 

Preparing for Immediate Publication, in a Neat Pocket V.ihim.*, 1 ^; »o. 

A CONSPECTUS of BUTrEHE LII-.S and MOTHS, wilii Oi'- 

scriptioiis of ail the species i'ouiid in Britain, amou.itiMg to ruMiU I'uiui. 
their English and .Scicnlilic Names, the peculiar food, liaiutat^, tK-e. «i} iboir 
('uterpillars, and the limes of their ApptMiame. By J. KENN1J\, 
Professor of Natural Hi.story, KiiigVs i.olie'.'e, Lomion, Author o! •* 1 osi-i t, 
Architecture,’* &c. &c. 

Mr. Rknnik has in a stale of forwardness, a tranvlutiou, with < e|uous 
Notes and Syiioniines, of Lk V.vii.i.AN r’.s ma;;infu eiit Woik.-i, llu* Bi u ns 
OK Apuica, the Brans ok Pa a.\ disk, and the IVva aoTs, uiofoiiu e. idi 
his edition of Mo.\tagi.'’s Oa.\'iTiioi.o<:ir \ r. Dii ri('V\av. ’i'iie very 
high prices of thc.«e splendid works have hitherlu ki-pl ihem exclu.-i\tly in 
the hands of a few ainutcuis. 



rUDLIRtlEn T/NDER TffE SUPERINTENDENCE OP THE SOCIETY 
FOR THE DIFFUSION OF USEFUL KNOWLEDGE. 


THE LIBRARY 
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KNOWLEDGE. 


INSECT MISCELLANIES, 



COMMITTEE. 

CJiairmaa-Thfi Hifilit Hon. THK LORD OHANCELLOH. 
rtce>CAairmait— The Right Hon. LORI) .lOIIN KUSSEIJ., M.P. 
TrfMiirer-WlLLIAM TOOKK, Esq., F.R S. 


tv. Allen. Ksq., F. R. & H. A S. 
Kt.Hon. Vise. Althotii. M.P. 
Kt. lion. Visc/Ashlev, M.P., 
I.R.A.S. 

Rt. Hon. Lord Atickland. 

W. B. Barings Ksii. 

Capt. F ^ Hcauf'oit, R.N., F.R.& 

C. Bell',' Esq. F R.S., L. & E. 
John Clnnolly, M.1). 

Williain Cnulson, Esq. 

U’m. CTawlfiTd, I5sq. 

J. Fred. Daniell, Ksq , F.K.S. 
Sir T Denman. M 1*. 

Kt. Hon Loril Dover. 
Lioutenaiit Dniiiiiiiond, ]l,£., 
F.R A.S. 

Viscount Klirinfrtun, M.P. 

John Klliotsun.lM.D., F.R K. 
T.F Ellis.Ksq.,.M.A.,F.R.A.S. 
}Iow. KI|iiiiii..tiinL', FNq., M.A. 
Thunias Falconer, E-mj. 

J. L. (ioldbinjdj Esq., F.K. A j 

R.A.ii). I 


B. (iomiiertz. Esq., F. U. & 
R A.S 

(t. B. (Tn>(!noug1i, F.sq., F.R., 
and L.S. 

H. Hallain. Ksq., F.R.S., M.A 
M. D. Hill. Ksq. 

Rowland Dill. Ksq., F.R. A.S. 
Edwin Hill. Ksq. 

Sir. I ('am Hotihoiis*;,nt..M.P. 
David .Tardine. Ks*! , M A. 
Hentv B. Ker, K.sq , F lt.S. 

.1. (i *S. Lefevre. Ksq., F K.S. 
Kilward L1ovd,KMi., Itl.A. 
.lames I.och;Esq..M.P., F.(LS. 
(ieorge I.ong, Ksq., M .V. 

J. AV . I uiili(H'k,Ksq. F.R., R.A. 
At L.S S. 

Dr I.ushington. ]).('. f.., M.P. 
Zucharv Macaiilav, Ksq. 

B. li. lilalkin, Ksq.. .M.A. 

A. T. Malkin, Ksq M A. 

Rev. Kd MaUli>-, D.D., F R S. 
James Miuining, Esq. 


F. (). Martin, Esq. 

John Her man Mcrivale, Esq. 
F.A.S. 

James Mill. F.sq 

.iaiiii's Morrison, Ksq . M.P. 

Rt. Hon. Sir H. Pariieli, Bart.| 
M.P. 

Professor Pattison. 

T. Spring Kii.c, Esq., M.P. 
F.A.S 

Dr. Roget, See R.S.,F.R-A S. 
Sir M.A. Shoe, P.R A., F.K.S, 
J. Smith. Esq., M.P. 

Wm. Stiinli, Ksq. 

Dr. A. T. Thomson, F I..S. 

N. A. A'ifjors, Ksq., F. R.S 
H W.-irliurton, Esq., M.P., 

F KS. 

H. W'aymoudi. E-q. 

J W'liishaw. l-Nq M.. A., F.K.S, 
Mr. Serjeiiiil Wilde, M,l*. 

John U'rottesley, Esq. AI.A., 
.Sec. R A.S. 


LOCAL C0MM1T1'RE.S OF THE SOCIETY. 


.ArA/ii/rA'.i:— ,T.F.K Ingston, F\sq. 

Hhwinnhufn /Ijmochi/toii. 

Rev. John Currie, F.H.S. 
ChairtmiR, 

J'aiil Mo<in James, Esq., 
Treumirrr. 

,7os Parkr>.s, E.sq. 1 ffon. 

"Win Hedft*Tn.J*.>q. J Hvvs. 

JJriMtol—J. N Sanders, Esq., 
Vhainnan. 

J. Kevnnlds, Esq , Treat. 

J. B. Kstlin.Ksq F I. S , Sec. 

Sui'y Si, /.diniiwiij— B. Bevaii, 
Ksq. 

CaiM/inV/jCi— Rev Janies Bow- 
stead, M.A- 

Rev. Plot, Henslow, IM.A.. 
F.I. S. \ (.. S. 

Rev l.e(inard Juiyns, M.A., 
F.I..S. 

Rev John Lodge. M A. 

liiiiry Maiiliii. l'^«| , M..A. 

Rev '(leo. Peaciuk, M A., 
F.R.S. At (..S. I 

MarmaiUike Ram.sav, Esq., 
.M.A., r.i.s. 

R. W . RolliiiiJin, K^q. 

Rev. I'rfjt. SiricV'iik, 

F.K.S & (i S 

3'lof€->’-or Sii.yih, A. 

Rev. Coiiiiop ThiriwaiJ, 
M.A 

f’ahloti — I.r.D.avis,Esr|.,F.R.S. 

C/mi/h */£•»■- D r. Forhts, F.K..V. 

Dr. Sanclen, jtl.D. 

(L(L J»eiid},E\q. 

ror/u— Prol. 'J histielhwaite. 

/ler/ii/— Joseph Miull, K.mj. 

Williain Mnitt, K>q. 


A’ i/aiwrgA— The Right Hon. 
the I.onI ('liief Baron, 

H (ireville, I.L I). 

D. Klli.s, Ksq., F.R S • 

Kras. .TeR'rej, Ksq., M.P. 
Prof. Napier, F.K.S,K. 

W. Thomson, K^q. 

Jos. Wedgw<*od, Ksq 
iitvfer— Bev. ,1. P. Junes. 

J. Tyrrell, K.sq 

-Dr. Malkin, 

Cci'vhridjie. 

Rev. R B. P;tul, I anlwii. 
W, Wdliains, K'q. Aher 
jii-rgwm. 

(jlatfivti ~ l\. Fiulay, K.sq. 

D JI.Hmal.MU', Ksq 
Hi. Dr.'ih.iiiie. K>q. 

Professor .M y I in • 

Alevimh-r Midrigor. F q. 
('■. .Macioto-h. K'q , F. R.S, 
Mr. T. VlkiMM*:-, #/"»• 
I/W//-D.II 1 . Ssl.-, K'q - .M r. 

AVi;.'-/iiVi/,l’.., Ai/iirt'— -lie! . 'i h 

lnuiy, M..\ 

f.niiitiiAffii— Rev. .f.Bariilt 
/ ttnmnufon Sua — Dr. I ouiioji. 
M.D. 

I /.itJx B( iijanijii lv>i 

I J. .Marsh.i.M.F.M,. 

j .1 ;\/ard.iiM ./uii.- K q. 

I /.rrrr.t~ .1 . W . Wonllg.'ir, K-q. 

I.trrtjot'l f.ooil .liMH/Mfon 
■ 'i t.ull, f'hun'WiiH. 

J. MiiMeiK-iix. K'q., Treat. 

Jli I . W. Stieplu III 
,1 AslilOii V.lli.s. Ksq 
JUaiileMheutl— IC. ( looideo , Es*/-, 
F L.S. 

Hhiufhetlei J urol /tufrt.ilt.ot. 
(i.W .W o< ii, h'-if.,('lia// 

It. HtyVrinnl, Ksq. 7 nut. 


Maurhr^lr%' Lam octal i o it • 

T. W. Wiii.staoley, Emj. 
Ilua. Stf 

Sir (i. Philips, Hart.. M.P. 
Jl/en7»»>»(//i— J. 11. Moftgridgv, 
F..sq . 

James I.osli, Ksq. 
Re\. \V . 'J uiiit r 
Sttrjiiirl - Ah Clarki', Ksq. 

'1 ( ooke. .Ilii) , F.sq 
K (I Ktrk)iiitrii.k. Ksq. 
Setrj'Otl J. lines iMil- 

liir, K-q. 

A.>r?ro7i- ' Rt. Don, I.onl Suf- 
l-i id. 

Kith. R.ii'oii, K-q. 
Thiu.ciilh— ]l.ir\«'v, Km|. 

F.R..'s. 

/'oi/AOd’.’it'i - K ( .irler. K .q. 

(i. (ir.iiii. Ks'i. 

I) lliiu.'ii'il, i-^q. 

; Riv. Dr Inman, 's Co’. 

I I I'l'-- J II. iir.il..'tii. I. q. 
f 1 1 » .s,' i. ri / — R ..V . ''l.iUi . I ' - J. 
.M 1-. 

Si-lir/l /'i//i.r/..|l— J. .\ill!.-l. 11-. 

luri^fi'iK U(\ Kv.iii , 
Jotlll RlIMl.l. , Km] 

I'l ai-f \\ lo. I'l-i'. r, i-.- •]. 
fl 1 he R« v. \\ . i'.flf' 

{l..,M.) 

U leit I /.in!- .'sjr .Tolm .\'e« ]'.rf, 

Dart . M V 

It .lit ern.tTn/-t"n--^ .Vt K.s ; 

ir, rt-v//-* - i'l. ( mini. .\J D, 

l»r. JlasMiiys, M.|), 

C. n JJ. hh, Ksq. 

I'tf /»«.•■» r-. (. K h i.iriii.ilti, 

I I'.sq . M .1*. 

i i'l'/’/. — Ri'\ , .1 , iMiiiii'ii, 

j Dihll W «»<jd, *M.P. 


X)ewo«i/«i/“"jM*iior ■». ilaiiiiittiii 
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SECTION I. 

SENSES OF INSECTS. 

It ^as well said by the distinguished Danish natu- 
ralist, Fabricius, that “ nothing in natural history is 
more abstruse and difficult than an accurate descrip- 
tion of the senses of animals*.*’ This inherent 
complexity of the subject appears to have induced 
Lehmann to undertake the investigation of the senses 
of insects f. He collected into a focus all that was 
known previous to his time, though he has added 
very little from his own observation ; but since that 
period much has been done by Marcel de Series, 
Wollaston, Mhller, and others. 

The chief difficulty of the subject arises from the 
great physical differences which exist between ani- 
mals furnished with bones and warm blood, and 
insects that have neither, rendering all inference from 
analogy much less to be depend^ on than if the 
physical structure of each were similar. When we see 
an elephant, for example, use his trunk to lift a small 
piece of money from the ground, we cannot doubt 
but that he feels the coin as plainly as we should do 
in lifting it with tlie hand, and hence the inference 

* Nye Samling as det Danske, &e. ii. 375. 
t De Sensibna Externis Insectonim, p. J|4to., GoUingn, 1796| 
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that the trunk of the elephant is an organ of touch 
follows of course. But when we see an ichneumon fly 
vibrating its long antenns before the entrance of a 
bee’s nest, and sometimes even inserting one or both 
of them into the hole as if to explore its contents, we 
are not thenchs entitled to conclude that the antennee 
are (n^ans of touch, for they may, with as much pro- 
bability, be inferred to be organs of hearing employed 
to listen to sounds produced by the inhabitant of 
the nest. It would also be too l^ty, as it appears 
to us, to infer that flies, gnats, and moths, are en- 
dowed. with eyes of very quick sight, because we find 
it diflicult to approach them without putting them to 
flight; for the earth-worm (Lumbriciu terredris, 
liiNN.) will retreat with similar rapidity into its 
hole when the light of a candle is thrown upon it at 
night*, though no anatomist has ever .discovered its 
eyes, nor believes that it has any ; and the insects al- 
luded to may be warned of the approach of danger 
by smell, by hearing, or by touch from slight changes 
in the currents of air, as probably as by sight. 
Analogy, it would thence appear, is very apt to mis- 
lead ; and as we have little else to go upon in the 
subject of the senses in insects, we can seldom as- 
certain the facts with minute accuracy, and must rest 
contented with probabilities and approximations to 
the truth. 

Respecting one point there can be no doubt, — 
namely, that an object must always be present in order 
to produce a sensation or feeling; light and colours 
being in this manner the objects of the sense of see- 
ing, and sound of the sense of hearing. In man the 
impression made by light upon the eye or by sound 
upon the ear passes along peculiar nerves to the 
brain, as the signal from a distant telegraph is 
communicated to a metropolis. In insects we may 

• J.R. 
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suppose that such impressions upon the eye or the 
ear are only conveyed to the next nervous centre 
(gangliorC)t since they possess no general brain simi- 
lar to ours, but a number of central points in different 
parts of the body where the adjacent nerves unite *. 
Whether, also, insects possess one set of nerves for 
feeling and another ‘ set for motion, as Mr. Charles 
Bell has recently discovered to be the case amon^ 
larger animals, remains to be ascertained, though 
analogy would lead us to conclude that they must 
have something at least similar. Be this as it may, 
the most obvious mode in which we can discuss the 
subject before us, is to examine the structure of the 
organs, and the probable action of objects upon these. 
It appears to be the most convenient order to begin 
with the Sense of Touch, and then to take up Taster 
Smell, Hearing, and Vision, in succession. 

* See Insect Transformations, pp. 400 and 139. 
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CHiPTER I. 

SENSE OF TOUCH. 

Thouoh we may entertain considerable doubts of the 
accuracy of the poet's observation, when he says the 
spider 

lives in each thread, and feels along the line,” 
there can be no question that the legs of spiders pos- 
sess considerable powers of touch, so far as resistance 
is concerned ; for in constructing, and still more in 
repairing, their webs, they never advance a step with- 
out mal^g sure of the strength of what has been 
already completed. They are not even always con- 
tent with pulling the threads for this purpose, but 
frequently let themselves down like a plummet from 
the thread whose stiengtii tiiey wish to try, and bob 
backwards and forwards with the whole weight of 
the body. But that the acuteness with which the 
motion of the threads is felt, when a fly is caught in 
the net, chiefly governs the motions of the spider in 
seizing it, we doubt for several reasons. Spiders, for 
example, are furnished with not less than six, though 
more commonly with eight, eyes of sparkling bril- 
liancy, and placed in a very prominent situation ; and 
these we should be apt to look upon as in part su- 
perfluous, were the sense of touch so exquisite as is 
generally believed. We have tried numerous experi- 
ments by moving and vibrating the lines of tiie webs 
of many species, so as to imitate as nearly as possible 
the entrapment of a fly ; but in no case have we 
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succeeded in bringing the spider to the spot, because, 
as we inferred, her eyes always detected our attempted 
deception. But when a dy is held near a web and 
made to buz, the spider in most cases will peep from 
her lurkin^hole, to look whether it has not been 
caught in some of the lines or meshes Wt under her 
view, proving that the sense of hearing is as acute 
^d useful in such cases as either vision or touch, 
lit appears, further, that a small spider ascertains by 
touch the superior strength of a blow>fly or a large 
syrphns which may chance to be caught in its web, 
hesitating long before venturing to attack it, and 
sometimes never venturing at all, — a circumstance 
we have often remarked, mid we have frequently, be- 
sides, repeated the experiment of putting large flies 
in the webs of small spiders with similar results*. 

The stretching out of the legs of the long>bodied 
spider (^TetragnaUia extensei, Latr.), when it places 
itself in the centre of its geometric web, spp«u» to 
have g^ven origin to the opinion under review : though 
it may be remarked that it does not spread its legs 
around so as to take cognizance of as many lines as 
possible, but, on the contrary, huddles them into a 
close bundle, more apparently with the view of mak- 
ing them appear motimiless and lifeless than actively 
on the alert This view is still more stnmgly proved 
by the circumstance, that when this spider is not on 
its web watching for prey, but resting on a wall, or 
in the fold of a leaf, it stretches out its 1^ in die 
same manner. 

The long-legged house spider (Photdu phakm" 
giotde$t Walck.) may be referred to as ^ving more 
countenance to the opinion, because it not only spins 
a vmy loose irregular web in the comers of waJls, but 
keeps its legs spread about as if on purpose to feel 
the m<ne readily when any thing is caught. We 
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nay ifmaitr/bovevery^OMtboth its right and hear- 
ing saem to be edtt nunir acute than its touch, for its 
eyes are nane than uriiaWy prominent and closely 
giouped,*and the Mntest hum of a gnat puts it on 
rim alert. '^It requires, indeedi no little agility to 
arise the8e,%iirtieulatly the vibrating gnat (CAirono- 
mtw moUtatory Fabr.), which we have observed to 
be ita chief {srey, as the slightest movement or the 
fidtttest noise puts these gnats to flight; and hence 
we infer that the very long legs of this spider are 
intended more for pursuit than for feeling*. ^ 



Id)og4egged house spider (Photon phalangioidet). 

It appears to us, that a much stronger proof of the 
acuteness of touch in spiders may be derived from 
the manner in which they construct their webs. They 
must use their eyes indeed, in planning their frame- 
works ; but they cannot be guided by sight in the 
details, for the s^nneret, w&nce they draw their 
threads, bring sitwted behind, they must depend in 
a great measure on the tact of this organ for the 
accuracy of thek worltapauship. The soft yielding 
consistency, and the ynipllary form of this wonderful 
organ, indeed, seems to indicate its being wdl adapted 
for an instrument of touch f. But the claws them- 
* J. R. t See luect Architectiue, page 336—9* 
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jMlves must also have this ajl^ in perfection; for in 
jkaking the various rays as as the cross lines d 
i geomCtaic net, the spider alwaya^guides tha thread 
rom the spinneret by one of its lund claws, which 
It cannot posnbly see with any one. 0^^ eyes, as 
these are all placed forwards on the heii^ The ex- 
quisite workmanship of these webs, thoii Woven as it 
were in the dark, indicates that the sense of touch 
by which alone it can be accomplished must be pecu- 
liid'ly delicate. 

Ini^the family of the harvest spiders (JPkeUan- 
gmdeB)^ which have only two eyes, and do not 
spin webs, the long legs are used not only to escape 
from enemies and pursue prey, but to explore, by 
touch, the objects among which they tmvel. That 
the very long legs of these insects are endowed nith 
much nervous power, appears from their continuing to 
move for many hours a^r being accidentaliy detached 
from the body*, a circumstance which we have fre- 
quently witnessed with wonder, and which could not 
well occur if these creatures possessed a brain. On 
the other hand, most beetles, it is probable, and the 
various moths, make litde use of their feet to explore 
the things around than. Ihere are many other 
insects, however, which seem to have feet little less 
exquisitely formed, as oigans of touch, than the 
human hand, if softness and elasticity taken as 
the standards of comparison. 

The insects to which we allude are those whidh 
live among grass and herba^ cOmiwehending a few 
beetles (Ckryaomelida, 4rc.J, most^W^o^Winged dies 
(Dipiera), and, if we mistake not, all the crickets and 
^asshoppos (GV^ulw, ■ The foot of the com- 
mon fly has been shown byvEflr Everard Home and 
Mr. Bau^ to be admirably adapted for dimbing upon 

* LotreSlej Monogrsphie dM PMiciieun^ Hist, dm Fonnnis, 
>age371. 
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glaM, ewtt WImhi the body bangs downwards*, and 
it is alsofinely adapted, both as a brush and as a 
comb, fbr cleaning the body and wings t ; but it is 
no less fitted for being an organ of touch, firom its 
soAness and flexibility. Amongst the locusts {Lo- 
ciMtute), htMiwer, this structure is more conspicuous 
from the greater size of the insects, the terminal por« 
tion of the foot bang not only furnished with a move- 
able claw, but with two soft round palms, if we may 
call them so, which must greatly assist in feeling the 
nature of the sur&ce over which the insect%alks. 
Even in insects of smaller size, as the nmsk beede 
(Cerambyx odortUtu, Da Geek), and the catch-weed 



* See Insect Tfsnsfonnations, p. 300-1 . It Is right to menthm 
ftet a paper hu been reoentlf read at the linntean Society, in 
s^icb the principle of nictioo, by which the fly is said to hold 
oa.Sfaifist gnvity, is di^rored. See Taylor’s Philosophical 
Magazine. 

f J. Bennie, in Journal of Royal Institution, for Oct, 1830, 
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beetle (Timart^ <ene5nooMi,.MBaBRLB), this struc- 
ture of the feet is very obvioiii without the aid of a 
glass, which is required in observuig the palms of the 
two-winged flies (Diptera). 

In some other beetles, again, whose hmriiy covering 
would seem to preclude them from possessing the 
means of touch over the surfiu^ of their body like the 
softer animals, and which even have their legs equally 
homy and stiff, we may observe, that a beautiful pro- 
vision is made for the sense of touch in a long, many- 
jointedF flexible claw at the termination of the foot. 
This is particularly remarkable in the common dung 
beetle (Geoirupa stereorarius), in which the fl^iln- 
lity and easy motion of the jointed claw contrasts 
strikingly with the apparently awkward stifihess of 
the other joints, and indeed of the whole body. 

According to the greater number of naturalists, 
however, the two chief organs of touch in insects are 
the antennas and palpi, b^h of which have been in 
popular language termed ^eelen. Latreille calls the 
palpi anienmdet*. Leaving the antennae to be dis- 
cussed in our chapter on Hmring, we shall only 
at present attend to the palpi,, which are usually 
four in number. These organs are small and gene- 
rally cylindrical, consisting of from one to six joints, 
one palpus being implanted in each of the two lower 
jaws, and the remaining two being attached to the 
lower lip, as exhibited in p. 43, fig. a. The former, 
or upper pair, are, in most cases, a joint longer 
than the under, so as that they may all four, when 
bent down, reach to the ground at the same time. 
They are most commonly smooth, End en^in a softish 
point; but in some cases they are covered with hair 
(fiopm, Cicinddot 8[c,), The only oi^ans, in the 
higher animals, which seem analogous to these, are the 
wUskers in the cat, the seal, and the night- 

* B^gM Aniaud, ir; 301, edit. 1829. 
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jar (NyUehduhn Ewropmua, Rsnnib), and the ap- 
pen^bges at the lips of the cod'fish ((radiM morhua\ 
the aarinullet {MuUtu harb(ttiu»)t and some others. 
This want of analogous organs in other animals of 
eourse venders our investigation of the use of the 
palpi in imeets much more difficult. 



StSK r«rw> M tii« w>«f. 

« sTlw iw fslpi, or aolniMln. 


BmMdovf, in his alngular tract upon the use of 
the palpi, endeavours to show that they are organs 
ofam^*; Knoeh imagined that the upper pair were 
^ D« FffiWo «t Vvx Patfiofiim (iili»«ctis. 
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for smellingf, and the lower pair ibr tastinfp; while 
Lehmann says, that ** whoever undertakes to deny 
that they are oi^ns of touch, ^ves thereby that he 
has not observed living insects V* Guvierf and Du- 
meril I express a similar opinioni suppwted chiefly by 
the observation, that most insects, wbcB',^ey,indk, 
apply their palpi incessantly, or very omn, to the 
surflice upon which they are moving ; while spiders 
sometimes employ them as legs, and scorpions as 
hands. They are always put in great activity when 
the insect is feeding. 

To us the most probable opinion appears to be, 
that the palpi may ^ used somewhat in the same 
way as we employ our lips and tongue, both as in- 
struments of touch and of taste ; their sitnation near 
the month sug^sting this, though they are otherwise 
little analogous in site or structure. This opinion is 
supported by the conidderation that one of the chief 
employments of insects being the search after food, 
they are thence led to apply their palpi incessantly 
for its discovery, and also for ascertaining its capa- 
bility of being consumed, should die discovery be 
originally made by means of smell. In this respect 
insects act much in the same manner as the human 
infant. Every body most have remarked, that a 
young child carries every thing to its mouth, whether 
it be hungry or not, and die only design of this 
seems to be the examination of the object. We may 
often, indeed, see a child pressing its gums with 
whatever comes in its way, to allay the uneasy sen- 
sations occasioned by the protruding teeth; but even 
when this is not the case, it careftilly tries every 
thing both with the mouth and with the hands, hold- 
ing the object at diffierent distcnces iironi the eye, 

* De Sens'ibut fisterttis, pi^ 3$, 
f Anatoinie Cooipar. it. 673. 

^ Coaskl6n(ioos gvn^rslsi^ p. 9 , 
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and gmipiiif it in various direeUont and poritions. 
In a vor^ instead <^bring^ as most pei^ suppose* 
aiiMpigad.in an idle and unpiofttsUe amusement* the 
ii[mt;iaemplajp4 ;M\4il^ <riud]r uud es a min at inn* 

in Older to ^ 

upon its ipMs. od^ 

loo short9red toieqnire tmsiiinejpul^*i^<>*i* know- 
ledge of hardness* so^Mmss* dislaiiit"jHtd form* ^ 
hence thqr onl| employ jtheir p^ feeiiamining 
what may be pibper or imiiniper for fosK 
An impmrtant mgan m touch in inseetjL as it 
appesrs to us, has been altc^Uiw overlooked by 
naturalists. We refor to the sui&ee of the wings* 
minutely fumished* as thqr appear to be^ with nerves 
for this express puipose. It must be this* indeed* 
which, in a great measure* servos to dirset their 
flight* as the focus of their eyes ai^iears, according 
to our ideas of senses* to be too riwrt for this pur* 
pose. We have elsewhere mnurked, that the marsh 
Mtillary butterfly (ffUiUiu Artemis^ Ocusevh.) 
seldom Biea beyond the fleld in whkA it is pro- 
dueed*; but tiJs h not so remarkable in insects 
of slow and heavy and fai.a fli^ hedged in* 
M in those of li|^ and luadess disposition, 
in the open country. llenpMnrked,for severd weeks* 
near St Adresse, in Nonaindy* a very limited spot, 
close by the sea, to be dsily frequented by about halfa 
dozen of the clouded yellow butterfly (ColUu Eduta, 
Stephens), which seemed to make a regular circuit, 
and return again, altogeflier independent of the direc- 
tion of the wind, against which they often made way. 
Now, as they often rose to so considerable a height 
that they must have lost sight of the ground, we con- 
dude that they guided their flight more by the weight 
of the superincumbent dr than by die direction of 
the wind-*-an inference tendered more probable by 
* See Chapter en Uigratiuus. 
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iheir never being seen on the heights whidi iheie 
lise steeply iicom the dion*. 



• CionM jralktw battiiS/(C»Sw HAm), awlf. 
b Paie-rloaded bntterdj {Colku SyaU), ftmto. 


It is, probably, in part through the it^mnation de* 
rived from the varied impression of air on die vdngs 
that bees can return so unerringly to their hives; and 
hence the reason of their flying in curves and cirdes 
both when they d^wrt and return^ a eireumstance 

•J.B. 


14 


iNstoT inseiUANiss. 


which Huber nioie portieuterlyrcinariud in the queen- 
bee, when she left the hive for the purpose of paring. 
Carrier pigeons, we have also remarked, employ the 
same circular mode of fl^ht, both in departing from 
an unknown statfon and in arriving at their home 
fiom a distance. 

^ese facts are strildngly illustrated by the extra- 
ordinary delicacy of touch possessed by bats, which 
made Spallanzani conceive that they had e peculiar 
sense distinct from any found in other animals; 
and, to satisfy himself upon this point, he performed 
mwy cruel experiments. He found that bats, when 
blindfolded, and even when their eyes are destroyed 
altogether and leather glued over the sockets, can 
fly nearly as well as baore, and can avoid in their 
flight the smallest threads and other objects hung 
up to interrupt them.^ Urey can even dart through a 
hole in a net or curtain, large enoiq^ only to admit 
their passage, and that without previous examination. 
They can likewise thread the mazes of a cavern, 
without hurting themselves on the walls, and go 
directly to their nest-holes. Vlhen Spallanzani de- 
stroyed the ears and nostrils, as well as the eyes, of 
bats, he found that they could direct their flight 
equally well. 

The correctness of these statements was verified 
by Professor J urine, of Geneva, and by Sir A. Carlisle, 
who repeated the experiments ;• but it was Cuvier, if 
we mistake not, who first gave a plausible explanation 
of them. He considers the wing of the bat analogous 
to the hand, with the fingers very much elongated, 
and united by membrane; wd as it is not only of 
great extent, compared with the bodv, but is one 
continued tissue of exquisitely sensible nerves, co> 
vered with a fine skin, furrowed like that on the 
human fingers, the delicacy of its touch is by no 
means marvellous. If this be correct, the blinded 
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bftt ifl guided wholly Iqr the impiesdon of the air on 
its wings : and yet we hare obaeryed bats, confined 
in a house, beat themselves against the windows, as 
wild birds and bees wUl do, though never a^nst the 
walls*. Man has the same means of knowirage in a 
slight degree: for it is easy in the dark to say when 
one approaches a wall, by the impression of the air 
on the face. The faculty in the bat of perceiving, 
and being able to avoid sudi obstructions, is a j)tO' 
vision of creative wisdom well worthy of our notice, 
as the creature, always flying in the twilight and in 
the night, could not well depend on its eyes in avoid* 
ing objects during its rapid flight in pursuit of noc- 
turnal moths. Moths, and most night-flying insects, 
possess this fteulty in an infinrior degree. Beetles, 
indeed, seem to be deficient either in the power of 
perceiving objects or of awnding them, as they often, 
during the twilight, dash against the traveller, (from 
which originated the proverii of ** blind as a beetle’')* 
but we have never observed any of tlie night moths 
thus deceived. 

The feeling of the various degrees of temperature, 
whether hot or cold, is so difieient from the other per- 
ceptions of tou^, that some naturalists, among whom 
are Darwin and Fleming, refer it to a peculiar sense. 
As insects appear to be extremely suscqrtible of 
varying temperature, we must not it over with- 
out notice. Dr. Fleming distinguishes what he terms 
the sense of heat from touch by its not reij^niring, like 
the latter, any nrascular eflbrt mr its exercise f. l%at 
there are peculiar nerves in various parts of the sldn 
appn^Hriated to the perception of heat. Dr. Darwin 
thinks is proved by the heat of a ftumace giving no 
pain to the nerve of the eye, while itwcorches and 
pains the parts adjacent Warm water, again, or warm 
* J. R. t Fhileiopfay of Zoology, i. 171. 

c2 
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m poton^ into the ear, gives no pain to the 
of Kea * 


neafing, and its is not 0 Vfii per- 

o«hnd.bijf them, w(iD|^ it niav be hotenoOgh to 8^ 
titteroal' oriSosL He eidaen% does not, in this, 
ibdce any aceoontof dMSe nerves brtag'ddSMeatid. 
Whether *tiiese frets, and others of 'e ifrn^lfrid. 


tHe suffidoA to authorise us to eonstdirilie sense of 
heat distmet from that of touch, WAtfi not here 
stop to determine, but content oniseivts vrfth mett> 
froning a few drcumstances upcm the siddect, derived 
from the observation of insects. Ants, ror example^ 
are so delicately senrible of edd, dmt the finest day 
will not tempt them to place their eggs, or pupae, at 
thetop of the nest, should the air be chill; and it was 
remarked so long ago as the time of PUny, pre> 
viously to bad weather, they are ail in a bustle to se- 
aare thrir eggs, forewarned, no doubt, by the percep> 
tion of an aiUered temperature. In tm iirteresting 
procee^ngs of bees when swarming, as we shall 
dterwards see, tempeiatme,it would appear, is of the 
utmost importance, so much so that Huber ascribes 
to increased heat, arising from the agHatkm of bees 
in a hive, the immediate cause of a b^ of emigrants 
leaving the parent hive* ; and even <m or^nary occa- 
sions ^e woricing bees, while collecting honey in the 
SddSp are so fr verisbly afraid of bad weather, that a 
single cloud p^og over the sun will cause them to 
make a precipitate retreat homewards. 

The only anali^us circumstance which we recol- 
lect as occurring in man with regard to the fenanf^tof 
bad weather, is found in the wandering pains in die 
limte experienced by persons subject to gout or rheu- 
matism, which are felt so distinctly, some time liefore 
rain or increased cold, as to enable the patients to 
predict a change with the utmost certainty ; mid we 
* Huber on Bces„p, 184. 
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doidx no^ tliftt itis ftofn AeUiif* 

bee8» aod otlMT iniepi^ xqiipbi^ tei providf ^ » 
.Qaninf pbwnge. -• 

. . AqioniiBf .f^'.fiii^ 

nkfam IolIwi^xx* 

pbpRt i^; . "Iiii$ j^im IP q»iitt • Imy iutpd 

.there it aeertehity of hoo weatiier for »t J^ttt ten or 
twelve 4»y» a&enrtadM*,** **VntIioiit gcwg the 
leogdi,’* tayt Kirby^ **of deemioi; .tms iibporAnt 
enough to tegulete toe nuurch of armies or the sailiny 
of heptS) or <^. {Mopodng that the first ajqwsrance m 
these brnmietrical spid^ in spring should, be anr 
Bounced by t|B sound oF tmmp^. I have reason to 
sui^wse, finmi. my own itoservafions. that iiis stete- 
ments an in the main accurate* and that a very good 
idea of toe fMather may he formedfiom atteiuling to 
these insects 

This thewy, as it appears to us, may be sitopbriM 
so tar as toe winds an coooerned at toe tone the 
fiame>work of toe web is constructed, but not.fiw- 
toer. Thui finmework, being toe most difficult part 
of toe stniebim, is alwnys taken much cam of, 
and strcogtoooed from time to time with additional 
lines; so that, when not acodenteUy broken, it 
may last fiw many days, and serve for toe bans of 
many successive nets destroyed by entnpped in- 
sects, or other causes. In such cases, it is not of 
course varied to suit the varying weather. The 
longest line of frame-work we remember to have 
seen, was toat of the oruige spider (Jrtmea aumn- 
tia, Oniviaa), which was thrown from the branch of 
an dm on toe Boulevard du Mont Fsinasse at Paris, 
a distance of four nr five yards, and fiaad to the 
ground. The spot being shelter^ by toe adjacent 
trees, it would appear that the spider could not other- 

* Floro des luseclophUes, Notes suppl. p. 134. f Inlr. i. 420. 
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wise form a base line than by dropping itself down 
from the branch ; but. unfortunately for the theory, a 
high wind, accompanied by rain, set in within a tew 
hours after we had observed the web, which must have 
been rent by the first blast. In the case of a long- 
bodied spider {Tetragnaiha exlejisa), whose proceed* 
ings we watched every day tor more than a month in 
a garden at l.ee, the base line of the web was uni- 
formly placed between two posts, about five feet high, 
so long as the wind was either north or south, the 
direction in which they stood ; and of course the line 
was always of the same length, whether the wind was 
light or boisterous. From the line lying acro.«is the 
garden path, it was broken every day and renewed at 
night. When the wind changed to east or west, how- 
ever, there being no elevated object quite near to 
whidi to attach the base line, it was floated in a slop- 
ing direction till it fixed on some of the plants in tlie 
flower borders, and in that case was often more than 
thrice its former length, whether it was calm or not. 
The only probable reason of these base lines being 
short in windy weather is, that the floating line is 
carried more rapidly to an adjacent object, and wlieii 
that object is distant, the spider by refieatetl trials 
finds that it cannot stand against the storm, and, as 
in all other cases of insufficient strength, it is broken 
by her and almndoned. We have never observed 
anything, in a long acquaintance with spiders, to 
indicate that they have any other knowledge of tio- 
wcathcr than this*. 

One circumstance in the economy of spiders, con- 
nected with this subject, we nmy uu ntiou as cm ions, 
ft is well known that the whole lrii)e are, essentiuiU, 
night insects, though we might imagine liiev wouid 
lie more .Mjccessful in their captures during the day, 
when more insects are abroad and on the ak-tt. it 

• J.K. 
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would not, indeed, be tiien so easy to secure a fly, 
when animated with the enlivening influence of the 
sunshine, and the web would stand the chance of 
more frequent and extensive breaches. But he the 
causes what they may, spiders most usually hunt in 
the^ night; and, as we have remarked, also in the 
day, during cloudy weather ; for during bright sun- 
shine, it is rare to see one making or mending a 
xveb*. Whether this singularity arises from the effect 
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prodaeed by moist air on their organs of touch, or 
whether it arises from the diminution of light upon 
their eyes, we cannot tell. 

That it is not the quantity of light alone which 
regulates the movements of many insects by day or 
by night, appears from several facts. Some insects, 
for example, appear only during particular hours of 
the day, though the light before and aAer is much 
the same. We have thus observed that the clouded 
yellow butterfly (ColiaxEdwa') does not fly iH'fbre ten, 
and goes to rest soon after four o’clock * The red 
underwing moth {Catocala Nupta, Schrink), again, 
has always been observed only about six or seven 
o’clock in the morniug, and never at any other time. 

Some of the smaller beetles {Hoplits) are only to 
be observed swarming before noon, when they all 
disappear t ; as do most of the gnats, after dancing 
for an hour or two at sunset. That these movements 
are rather periodical than depending on either the do* 
gree of light or heat, is rendered probable by close 
analogies derived from plants. The Star of Bethle- 
hem {Ornithogaliim umbetlatum), for example, ex- 
pands its flowers about eleven, and closes them u< 
three in the afternoon, displaying its beauties about 
two hours less than the clouded yellow butterfly. 
The goats’ beard {Tragopogon pralensis) is still more 
remarkable from closing its petals at mid-day, and 
hence its provincial name of Go-to-bed-at-noon. Tha i 
light, however, is one of the most common agents 
of these changes appears from the ingenious experi- 
ments of Decandolle, made at the Jardin des I’latites 
in an underground cellar, illumitiated by lamps giving 
a light e(jual to fifty-four ordinary wax candles. By 
lighting these lamps he was able to produce the 
opening of the flowers of the Star of Bethlelu ni at 
pleasure, and also of the sea chamomile (/Influiiiis 
• It. t JLimi. Trails, v, ‘Jjlj, 
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maritima), which keeps its flowers closely shut in the 
night ; but he could produce no artificial eflect with the 
strongest light upon several species of wood sorrel 
(Oxalia stricta and Oxalis incamata), whose flowers 
and leaves are both folded up at night With the 
sensitive plant {Mimosa pudicd) again he succeeded 
in so completely changing the hour of closure, that 
on the third day from being placed in the lighted 
cellar, it began to fold its leaves in the morning and 
open them in the evening*. 

Insects are also peculiarly sensible to electric 
changes in the atmosphere, though we do not find 
facts sufficient to bear out all the speculations of 
M. D’lsjonval upon this subject Kirby and Spence 
tell us, that ‘‘when the atmosphere is in a highly 
electrified state, and a tempest is approaching, insects 
are usually most abundant in the air, especially 
towards the evening ; and many species may then be 
taken which are not at other times to be met with : 
but before the storm comes on, all disappear, and 
you will scarcely see a single individual upon the 
wing.” They conjecture, that the organs destined for 
perceiving these electric changes are the antenna:, 
particularly those furnished with a lateral bristle, and 
the plumose and pectinated ones, from this form 
seeming to be calculated to act on the electricity and 
moisture of the atmosphere, “ which, in certain states 
and proportions, may certainly indicate the approach 
of a tcm])est, or of showers, or a rainy season, and 
may so affect these organs as to enable the insect to 
make u sure prognostic of any approaching change ; 
and we know no other organ that is so likely to have 
this power f.” 

'J'his conjecture is, no doubt, ingenious, though 
tlicre is no plausible circumstance to support it besides 

* Medical Review, voK vi« 
t liitr. iv. 24G. 
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the peculiar forms of the antennm. We should be 
more disposed to refer to the hairs with which the 
bodies of most insects are beset, and which, from the 
analogy of quadrupeds, may be presumed to be acted 
on by atmospherical electricity. This is rendered 
more probable from the feelings which most persons 
experience daring a thunder-storm, which cannot l>c 
referred to any circumscribed organ as light is to the 
eye, but to a certain vague sensation of nervous 
languor or uneasiness diffused through the body. 
Bees, it may be remarked, which exhibit the most 
acute feelings of electric changes, arc among the 
most hairy of all insects, while their thick bent 
antenns do not correspond to those which Kirby 
deems best adapted for detecting electricity. It is 
but right to state, however, that it is added by the 
author — “ upon this head I wish to make no {jositive 
assertion, 1 only suggest the probability of the 
opinion*.” 


Intr. iv. 246. 
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Chapter II. 

TASTE IN INSECTS. 

It has been concluded by several naturalists that birds 
arc destitute of the faculty of taste, because the tongue 
of some is in part formed of bone or gristle, and in 
all is rigid and dry, particularly in birds which feed 
on grain*. By the same mode of inference we might 
be led to decide that insects are also without taste, 
because the organs in them, which appear analogous 
to the tongue and palate, are, in many cases, dry 
and horny. But, unfortunately for these conjec- 
tures, the habits of the animals demonstrate that 
they are endowed with this sense, in many cases, 
in as great perfection as the theorists themselves. 
VVithout taste, indeed, no animal could continue its 
existence; and, consequently, it is indispensable to 
all organized lieings, though its peculiarities cannot 
always be traced to the structure or form of the 
organs. In cattle, and animals which feed on gpreen 
herbs, the tongue i.s l)oth large and studded with 
large tasters (Papillrt'), abundantly moistened with 
saliva, and also, as Blutncnbach discovered, with a 
peculiar mucus t. In herbivorous animals this is 
more necessary than in those which feed upon flesh ; 
for the variety of herbs is so great, and they often 
grow so promiscuou.sly together, that, had cattle notan 
acuiriiess and nicety of taste in distinguishing, they 
might frequently Ire poisoned. Tliis, however, rarely 
* Montagu, Omitli. Diet., Intr. 
f Hist. .Nat.,p.4,&c, 4lo. Gotliagn, 18)0. ' 



INSHCT MISCELLANIES. 


happens, for (with a few exceptions, such as the pro- 
pensity of some quadrupeds to crop the youugt shoots 
of the yew,) nothing will induce them to eat any 
plant which is not their natural food ; and we have 
frequently remarked that when cut herbap' was given 
to domestic animals they would toss aside l he species 
they did not like, and even reject them when they 
accidentally got into their mouths with others. (Irass 
is very commonly eaten by them all; but of oilier 
plants, the horse, the cow, the sheep, the goat, and 
the hog make each their favourite selections, — the 
goat, tor example, feeding greedily on the water- 
hemlock (jCicuta virosa), which is a deadly poi-on 
to cows *. 

Insects, it would appear, are still nicer than cattle 
in their selection of food, and of eonrr,e in the 
acuteness of their taste. The caterpillar of the antler 
moth {Char/van grumhm, S'rEiMir.N<). tlnnigh it 
feeds on a variety of grasses, and soinetinu s com- 
mits such ravages in the meadows ol Sweiieii a', to 
endanger the lives of the cattle for want ot loml, di.. - 
not touch the fox-tail grass curu^) ; \i i to ti- 

the leaves of this grass taste little, it'anvilin.^-. ililli nm 
from some of tho.se which it so uree<li!\ (Ic’.otir-, 
The caterpillar of the ringlet-liiiiuiily (U/J'Ikh. / t 
Jli/prrfUithii'-, Fahk.), aiitiin. Ie< ds ,>iily mi mte jn - 
cies of gra-s, the annual poa { au;i;. a). uh'dc 
the calcriiiliar <jf the tiaie-kfipcr (//. Pi.’injih <-) 
confine- it^clt to the <{og'--t;!i) gra-- (ft,.." 
crislahi^j 1 . 

J)e (Jeer remarKcil li, .! a '.ri ot , a.lt-rjc:! ir. n'f 
iildifferentlv on lie* ao-i the ..a.'imv, wotil-i ('ii.-, 

eat the leates of (fie ori fit (i,,- on uiiic't c. v. .. 
hatched; lor liins;- hati hed cij the jtoj-i.ir uoa''! i- 

* S,-c fa i:..' !,.-, I..; ; . I.,; 11 • . 

I-. JJJ ; ,o,.i . 1 > .i .'r. 

1 alcw.iit',., J.iciiif !•., a. IJi — fiV. 
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1 !.-• i) : wilh llic rinplrt {fi-pi/arrhia Ht/ficranttius'). 

ii, iipiicr siilo ; l>. iiinler siili*. 

ilii-r flio i>r Inniji^cr than touch the leaves of the sallow, 
:iim 1 We have tihservecl a delicacy of taste 

Mill mtuv remarkable in the caterpillar of the small 
ennifie nu>!h (Yponomruta j)(i(ldla)f. By far the 
mo‘4 striking* fact, however, connected with this 
M'emin!j»' taslidiousness occurs anioncf insects which 

* Momiiires; i, 319. 

I See ln.^cct Tniui>ri)rinatiuus, p. 205. 
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suck the blood of larger animals ; though we do not 
recollect that what we refer to has been noticed by 
naturalists. Our attention was directed to the cir> 
cumstancc many years ago in Scotland, where the 
midge (JCuUcoides punctata, Latr.), a very small^ 
kind of gnat, was so very troublesome to a party of 
hay>makers, tliat it was with difficulty they could 
continue their work ; yet, notwithstanding the gene> 
ral attack made by the insects wherever they could 
find a spot of uncovered skin, one individual among 
the hay-makers was never touched, while the skin of* 
his companions was covered with bites as if scourged 
with nettles. It was evident, therefore, that the 
midges, though otherwise apparently indiscriminate 
in their attacks, did not relish the blood of this in- 
dividual, from some unknown peculiarity of constitu- 
tion or of disea.se *. The midge is not .so trouble- 
some in the neighbourhood of London as the gnat. 
Derham says, “these gnats are greedy bloodsuckers, 
and very troublesome where nuineriuis, as they are 
in some places near the Thames, particularly in the 
breach waters that have lately fallen near us in the 
parish of Dagenham, where 1 found them so \e\a- 
tious that ] was glad to get out of these luiirshos: 
yea, f have seen horses so stung with them, that they 
have had <lrops of blood all over tlieir bodies where 
they were w'ounded by them. Among us in Kssov 
they are called Nidiots^'* 

A similar selection of individuul.s even of llie same 
.species is very remarkable in the ox-breeze fly (IIj/po- 
derma Bovvt, Latr.), which always prefers young 
cattle of two or three years <»ld, and avoids old cattle 
in depositing its eggs, us if aware that her progeny 
would find it hanler to penetrate an old, lougli hide, 

* J. K. 

t Book iv. c, il, No, u. .See a! oMouUif. 

Tiieatr. Insect., xiii, 
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while th^ would likewise (are worse after they had 
effected a lodgment * ; but whether this selection is 
made through the medium of taste, smell, touch, or 
vision, we have no means of ascertaining. 

The midge, however, is by no means peculiar in 
its apparent capriciousness of taste; for the same 
preference and antipathy is exhibited by most of the 
other blood>8Ucking insects. Of two individuals, for 
example, who had been together for a whole day 
on a iiiittiiig expedition, and who slept in the same 
lied-cliamber, next morning one was covered all over 
with red blotches from the attacks of the harvest* 
bug (Leptu* auiumnalu, Latr.), while the other 
was quite tiiitoiiched f. Stewart says that this mite 
chiefly attacks women and children |. 



IlarvPst biK;' ( Lrptus autumnalis), greatly magnified* 

A .s|>ecies of this family {Acarina), probably the 
red lick (Pediculm coccinem, Scopom), or a mite 
(^Upfus P/iaiangii), descrilied by De Geer, appears 
to be much more indiscriminate in Us tastes; for 

Insect Architecture, page 4 13. 
i J. It. I Elements, ii. 324. 
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during the summer of 1830 we found it at Havre de 
Grace, infesting insects of the most different families. 
It particularly atounded on the marbled butterfly {Hip- 
parckia Galathea^ Leach), so that many of them 
were scarcely able to fly from the exhaustion caused by 
these little blood-suckers ; and so pertinaciously did 
they retain their hold, that several of them now ad- 
here to the specimens of the butterfly in our cabinet 



butterfly {U ppart h'ui ftalnfhea) and caterjiilliir. 


What was most rcmurkahlc, uhhou^h the rinplet 
butterfly {Jl. Ilyp< raiiihus) was plentiful at the same 
time, and is similar in tixid uini habits, not one of 
the parasites was found on sonic hundreds which wu 
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caught expressly to ascertain the fact. This appears 
the more strange, that several dragon flies (Ltbellu^ 
Una, Mac Leay) were found as much infested with 
them as the marbled butterfly. We also more than 
once found them on field crickets, ants, and beetles, 
and mice on a harvest spider (Phalangium Opilio)*. 
Another species (Gamanu Coleopiratorum, Fabr.) 
indiscriminately infests the common diing>beetle and 
the humble-bee (Bornbun terrettm), so as often to 
destroy them; a circumstance which, from its fre* 
quent occurrence, may have caught the observation of 
persons who otherwise pay little attention to insects. 

The parasite which thus infests the bee and the 
dung-beetle, however, is not so pertinacious in ad- 
hering to its victim as those which died of hunger 
rather than quit our butterfly specimens. The bee 
mite, on the contrary, though not very easily dislodged 
while the insect is alive, immediately scampers off as 
soon as it dies, and even long before, when it becomes 
sickly from the irritation of the numbers by which it 
is infested, as we have often witnessed by confining 
insects thus attacked. Whether this arises from their 
finding it more diflicult to penetrate the skin, or from 
their not relishing the diseased fluids, we cannot tell. 
Tliat the hitter Is the more probable reason, appears 
from another curious fact connected with our im- 
mediate subject, namely, that fleas and other para- 
sitic insects never infest a person who is near death ; 
and so frequently has this been observed, that it 
has liecome one of the popular signs of approach- 
ing dissolution. This is in all probability caused by 
the alteration in the state of the fluids immediately 
under the skin, either in quality or quantity. It must 
be upon the same principle that women and children 
arc always more infested with the lK*d-hiig {Citnex 
(cdiilariu») and otlicr parasitic insects, than old men, 

• J.R 
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whose subcutaneous fluids are scanty, and their skin, 
in consequence, more ri^d and dry. 

That insects correct their sense of smell by means 
of taste appears from numerous observations. Leh- 
mann, for example, tells us, that being taken ill while 
he was eagerly studying the senses of insects, and 
was using a bitter decoction of wormwood, he ob- 
served a fly (Musca doniesticd) pounce upon a bit of 
sugar which had been accidentally moistened with the 
medicine. It began to suck the sugar, but upon 
tasting the bitter it instantly flew off to a contiguous 
vase, and endeavoured to reject the nauseous drug*. 
It is in a similar way that flies, when they become 
troublesome in apartments by their great numbers, 
arc lured to their destruction by poisoned waters 
sweetened with honey or sugar. Corrosive sublimate 
(Perckloride of Mercury) and king’s yellow (Seaqui 
Svlpkuret of Aritenic) are the poisons most usually 
employed for this purpose; and we cannot too 
strongly warn our readers that it is dangerous to 
leave them in the way of children, or even to have 
any sort of food near upon which the poisoned flies 
may alight. Infusion of quassia, however, is equally 
effectual, and quite safe. I'he fact of the flies sucking 
up the poisoned water at all, may be adduced to prove 
that the flies are destitute, of taste, in the same way 
as it may be said that lards or fishes who [Hiison 
themselves with food drugged with mix vomica do 
not taste what they are eating; but the urguincnt will 
not apply, for the taste of the poison is artfully dis- 
guised, and it might us justly be argued that IVlajeti- 
tlie’s maid-servant was destitute of taste wlien she 
poisoned herself with prussic acid, deceived by its fine 
nutty flavour into the notion that it was something 
very nicef. 

* Do bun>il>iL« fc^xterni', 

^ I tSce iiibctt 'J'raiisloniiatioii.s, ji, 77. 
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As the (^at relishes the taste of the poisonous 
water'hemlock, so our soft-billed birds will also feed 
on poisonous .berries. We have not heard of any 
bad consequences to those who eat goat’s flesh, 
nor to the Italian amateurs of beca-ficos, though the 
latter have been partly fattened on the deleterious 
berries of the laurel or the nightshade ; but in Ame- 
rica, birds eaten after they have fed on the fruit of 
the kalmia are reported to have produced fatal con- 
sequences *. The flowers of the latter plant also, 
and several others ranked as virulent poisons, are 
frequently robbed of their honey by bees, whose taste 
does not seem to intimate the existence of any dele- 
terious quality, no more than does the taste of people 
who afterwards partake of such honey to their cost. 
It is not mentioned, indeed, that this honey, so fatal 
to man, is at all injurious to the bees by which it 
is collected ; though Dr. Darwin tells us, that the 
bees are well aware of the sorts of honey which 
would injure themselves, and will not therefore touch 
itf. 

Perhaps,” says the elder Huber, " the sense of 
taste is the least perfect of those enjoyed by bees ; 
for, contrary to the received opinion, they display 
little choice in collecting honey ; nor do they testify 
greater nicety In the ({uality of their water, for the 
most corru])tetl marshes and ditches seem to be pre- 
ferred to the most limpid streams, nay, even to dew 
itself. Nothing, therefore, is more unequal than 
the quality of honey, the produce of one district dif- 
lering from another, and the honey of spring being 
unlike that ot' autumn ; while even the contents of 
one hive do not always resemble those of the one 
which is contiguous. But though bees are thus not 

See JDr. Schumacher’s ('ascs in Anderson's Joura. iii. 456. 
t Temple of Nature. 
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very choice in their nutriment, and are by no means 
delicate in re^rd to the quality of honey, they arc 
far from being indifferent with regard to quantity. 
They soon discover, and consequently frequent the 
places where moat is to be found, and they quit their 
iiiVe much lesa in regard to the fineness or tempera* 
ture of the weather, than according to their prospects 
of a plentiful or a scanty collection. When the lime- 
tree and black-thorn blossom, they brave the rain, 
departing before sun-ri.se, and returning later than 
ordinary ; but this activity soon relaxes : when the 
flowers begin to fade, and when the scythe has cut 
down the fields of clover, the bees are seldom tempted 
to go from their home by the most brilliant sun- 
shine*.” 

With respect to poisonous honey, the earliest 
notice of it we have met with is given by Xenophon, 
who tells us that, during the memorable retreat of 
the ten thousand (rreeks from Persia, tite soldiers, 
on coming to a place near Trebizonde, where there 
was a great number of bee-hives, sucked some ot' 
the combs, and in conse(}uencc became intoxicated, 
and were seize<l with a virulent cholera morbus f. 
Tournefort, the celebrated French iKrtanist, when iti 
the vicinity of Trebizoiide, was ansinus to ascertain 
the facts mentioned by Xenophon, and obtained g(K)d 
reason to lie satisfied with bis iiupiiries. He con- 
cluded that the j)ois»mous hfuicy is collected from a 
flowering shrub, abundant in that neighbourhood, 
the very odour of wliose blossoms, smelling like 
honcy-sucklc, produce iiitoxicatiiig cJlects {. It is not 
very clear, from his description, whether it is the rose- 
laurel (^lihododc.ntlron pontinim) or the yellow 

* fful’er nr*. n<»rr', pai;(.* 

•|* Meni'friiinli.i. 

J; Vuyajjcuu 4ly, I'arii, i 717. 
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R4i<«-lanrel (Rhododendron ponlicem). 


azalea {Azalea pontica), both of which are poison- 
ous and indij^enous iu Asia Minor. Father Lam- 
l:>erti also found the same plants and poisonous 
fioney in Mingrelia*. 

During the autumn and winter of 1790, the honey 
collected netir Philadelphia was found to be so fatally 
deleterious to those who partook of it, that it attracted 
the attention of the American Government, and a 
minute inquiry was onlcred to be instituted. The 
result, was, that the poisonous honey was traced to 
the ilowers of the Kalmia latifolia. Dr. Barton 
* Mi.ssioii to Mingrelia, in Thevenot’a Ck>Uection. 


«4 


»r««OT tnsOlLt^llS 



Vnllow az-ilea fAzalen pontirn' , 


cnurncnitcs scvcnil other specie*- of Kahnia. A/alea, 
Khododcndron, and Andromeda, which produce }>oi- 
sonous honey that proves injurious to dop.^, as was 
ascertained by experiment. I ’pon man it p>rodnces 
vertigo, dimness of sight, delirium, ebriety, pain in 
the stomach and boweis, convulsions, profust? perspi- 
ration, foaming at the ifunith, vomiting, purging, and 
sometimes temporary palsy nf the liml)s, tluMjgli it 
sehl()m pr ves fatal Itecently, h<»w'ever, two per- 
sons at New York are said to have lost tiicir lives l»y 
eating wild honey, supposed to hnvt* been (collected 
Ibiloii; ill Aiiiei*. I'lul. 
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from the flowers of (he dwarf latueh which abounds 
in the American woods*. 

**It may seem,” says Mouffet, “to be not so much 
to Dame Nature’s honour, that she should bring forth 
a thing so desired of all men, as honey is, and so 
ordinarily to temper it with poyson. Nay, but in so 
doing she did not amiss, so to permit it to be ; that 
«he might thereby make men more cautbus and lease 
reedy, and to excite them not only to use that which 
unild be wholesome, but to seek out for antidotes 
against the unwholesomeuess of it: and for that 
cause she hath hedged the rose about with prickles, 
given bees a sting, hath infected the sage with toad- 
spittie, and mixed poyson (and that very deadly too) 
with honey, sugar, and manna.’’ 

The remarks of Dr. Evans, upon the probability 
of our Jlritisli honey being pononed, are wortliy of 
attention. “ As most of the pfauits,” he says, “ enu- 
merated as producing poisonous honey, are now in- 
troduced into our gardens, and the thorn apple 
(Datura siramontum) has long become perfectly 
iiaturaii'/ed, tliey might be supposed to injure the 
llritish honey. Most probably, however, their pro- 
portion to the whole (lowers in Idoom is too small to 
produce any such inconvenience ; whereas, on their 
native continent, they exclusively cover whole tracts 
of countrj', as in the Jerseys f.” 

That vegehible jraisons are sometimes fatal to bees 
themselves, however, a))i)ears from the following no- 
tice : — A large swarm of bees having settled on a 
branch of the poison ash (Rkva «er«Mr),in the county 
of >Vest Chester, in America, was taken into a hive 
of fir, at three o’clock in the afternoon, and removed 
to the place where it was to remain, at nine. About 
live the next morning the bees were fo un d dead, 

* Uevan on Dees, p. 68. 
f Tlio Dees, it I’uem, ii. Ua, Note, 
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• "W, which cppn,^ i„jid lurf ftrij., ^ 

WW on exposure to the air*. 

It may be, that the honey collected from deleterioui; 
plants is only noxious iu considerable quantity, which 
we may illustrate by the instance of the oxalic acid. 
In small proportions this is not uncommonly used to 
acidulate punch, and to make an acidulous beverafrc 
similar to lemonade, of which we ourselves have 
frequently drunk without the slightest bad conse- 
quences; but when taken in the quantity of an ounce 
or more, as it usually is when mistaken fur Epsom 


salts, it but too often produces death Captain 
Beaufort furnishes a still more striking illustration 
in his excellent account of Karamania. In an excur- 


sion to the country, his people, fatigued with heat 
and thirst, were ai>out to drink of a river of pure- 
looking water, but were told by the guides that it 
was certain |>oisun, though, upon a cautious trial, 
they found it well tasted. The ingenious rules, 
therefore, which Dr. Abercrombie, of Edinburgh, 
has devised for judging of the qualities of food and 
medicine, by taste alone, would in these cases be 
quite at fault. 

It is a remark which will be found to hold good, 
both in animals and vegetables, that no important 
motion or feeling can take place without the pre- 
sence of moisture, hi man, the part of the eye which 
is the seat of vision is always licdewed with moisture; 
the skin is softened with a delicate oil ; the sensitive 
part of the ear is filled with a liquid ; but moisture 
is still more abundant in our organs of taste and 
smell than in any of the other senses. In the case 
of taste, moisture is supplied to our mouth and tongia* 


• Nicholson’s Joiirn.'il, xxiii. 2.‘M. 

+ See Ueiiiiic's New Supplement to the IMiarrmicopa.ia-, — 
Art, (Oxalic Atia. 
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ilrom several reservoirs {gland*) in their neig^hbour^ 
tiood, whence pipes are laid and run to the mouth. 
Tiie whole surface, indeed, of the mouth and tongue, 
as well as the other internal parts of our body, give 
out more or less moisture; but besides this, the mouth, 
as we have just mentioned, has a number of fountains 
expressly for its own use. The largest of these foun- 
tains lies as far off as the ear on each side, and is 
formed of a great number of round, soft bodies, about 
the size of garden-peas, from each of which a pipe 
goes out, and all of these uniting together form a 
common channel on each side. This runs across the 
cheek nearly in a line with the lap of the ear and the 
corner of the mouth, and enters the mouth, opposite 
to the secoiul or third of the double teeth {molares)^ 
by a hole, into which a hog’s bristle can be introduced. 
There are, besides, several other pairs of fountains, 
in ditferent parts ad jacent, for a similar purpose. 

We have been thus particular in our description, in 
order to illustrate an aiinlog^ous structure in insects, 
fur they also seem to be furnished with salivary foun- 
tains for moistening their organs of taste. One of 
the circinnstaiices that tirst awakened our curiosity 
with regard to insects, was the manner in which a 
fly contrives to suck up tlirough its narrow sucker 
{haii'ilelluni) a bit of dry lump sugar; for the small 
crystals are not only unfitted to pass, from their an- 
gtilarily, but adhere too firmly together to be se- 
parated by any fttree the insect can exert. Eager to 
solve the dilliculty, for tiiere could be no doubt of the 
fly’s sucking the dry sugar, we watched its proceed- 
ings with no little attention ; but it was not till we fell 
upon the device of placing some sugar on the oiit- 
sifie of a window, while we limked through a inag- 
uifying glass on the inside, that wc.had tlic satisfaction 
of rcjteutcdly witnessing a fly let fall a drop of fluid 

£ 
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upon the sni^ar, in order to melt it, and thereby 
render it fit to be sucked up, on precisely the same 
principle that we moisten with saliva, in the process 
of mastication, a mouthful of dry bread to fit it for 
being swallowed — the action of the jaws, by a beau- 
tiful contrivance of Providence, pressing the moisture 
along the channels at the time it is most wanted*. 
Readers, who may be disposed to think the circum- 
stance of the fly thus moistening a bit of sugar fan- 
ciful, may readily verify the fact themselves, in the 
way we have described. At the time when we made 
this little experiment, we were not aware that several 
naturalists of high authority had actually discovered, 
by dissection, the vessels which supply the saliva in 
more than one s|)ecies of insect, us we shall now 
describe. 

Swammerdam seems to have been the first to oli- 
serve these in the small tortoiseshell butterfly (Ffl/iessa 
iirticas) ; but as he could not trace their termination, 
he says, with his usual scrupulous caution, what 
the office of these vessels is, and whether they may 
not be the .salivary ducts, I cannot take upon me to 
determinet'” Lyonnet afterwards discovered a con- 
spicuous pair of these vessels in the caterpillar of the 
goat-moth {Cimus lignipr.rda), distinct from the silk 
reservoirs with which Swammerdam, as well as 
Huindohr, was inclined to cniifuutid them; an ojiiuion 
which Iferoldt has aUo disproved in his a<iiniriihlo 
anatomy of the cai>bagc caterpillar (J*nntia braxsh tr). 
The following are a few of the more interesting tacts 
given by Ramdobr, whose work we have studied with 
much pleasure. 

Ttie. pipes which carry the saliva do not always 
ojiCn into the month, but sometimes into the gullet, 

* J. it. f Rook Ilf Naiurc, jiarl ii. page 21, 

\ Xi Aitv Aiiatomiijiue, page 112, 
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as in a sort of bug^ (Pentatoma), and sometimes 
into the stomach itself, as in the bee flies {Syrphi^ 
Bombylii). It is remarkable that the latter insects, 
from feeding exclusively on the nectar of flowers, do 
not require a supply of saliVa to moisten their food in 
the first instance, though it appears to be indispen- 
sable to digestion ; while in bugs {Reduvim^ Pen- 
iatoma), which feed on vegetable and animal juices, 
one pipe opens into the sucker (haustelluni), to en- 
able the animal to soften, if necessary, the skin it has 
to pierce through, and another into the stomach or 
gullet to aid digestion. In the common flies (Muscai)t 
again, and the gad-fly (Tabamns), both pipes open 
into the sucker, and we have already seen the in- 
genious use whicii is made of this when the insects 
feed on dry sugar. In the water-scorpion (Nepa ct- 
nerca*), there are no fewer than six of these vessels, 
though it is rare that there are more than two in other 
insects. It is worthy of remark, that the exterior 
double pair in the Nrpa, is found, when highly mag- 
nifled, to consist of little globules resembling a bunch 
of currants ; and a similar structure has also been 
detecte<l in one of the bee flies (Syrphrts arcuatus)t 
precisely like what we have above described, as oc- 
curring in our own salivary fountains. 

In the case of drinking thin fluids, like water, 
saliva is not wanted; and, it mayl)c remarked, when 
we drink cohl water it actually astringes and shuts 
up the openings of the salivary pipes : hence it is 
that drinking docs not quench thirst when the saliva 
is rendered viscid and scanty by heat, by fatigue, 
or by the use of stimulant food and liquor; and 
sometimes a draught of cold water, by carrying off 
all (he saliva from the mouth, and at the sapie time 
astringing the orifices of (he ducts, may actually 
rigiiM’d ill Insect Traiisformalions, page 121. 
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produce thirst. Ices produce this effect on many 
persons. It is, no doubt, in consequence of their 
laborious exertions, as well as of the hot nature of 
their acid fluids producin|r similar effects, that ants 
are so fond of water. We have seen one quaff a drop 
of dew almost as lar^e as its whole body; and when 
we present those in our gflass formicaries with water, 
they seem (piite insatiable in drinking it*; a circum- 
stance which is well illustrated by the followiiii^ anec- 
dote from Huber: — 

“The feet,” he says, “of my artificial formicary 
were plunged in vessels constantly filled with water. 
This, which was originally adopted to prevent their 
escape, proved to them a fruitful source of enjoyment, 
by supplying them with a plentiful beverage during 
the heats of summer. One <lay, while they were 
assembled at this fosse of the formicary, occupied in 
licking up the little drops which filtered between the 
fibres of the wood, which they ])rel’erred to taking 
it from the basin itself, I amused luyselt' in disturb- 
ing them, upon which the greater number ascended; 
but a few remained, whom my presence had not 
alarmed, and who continued carousing. One of tht»se, 
however, who had regained the nest, came back, and 
approached another apparently (|uite al)snrbed in the 
pleasure of drinking. It pushed the drinker with its 
mandibles several times succos'-ively, raising and 
lowering its lieail alternately, and at length siicceetled 
in driving it off. ^I’he oilicifuis ant then reached 
another, similarly engageil. with whom it. tbuml no 
less difficulty ; but at length, lieing perNuadetl ot ilu' 
necessity of withdrawing, the «li inker parsed preeipi- 
tately to the bi-ll glass. .\ third, warned in liie same 
manner and hy the same ant, quickly regainerl ilie 
ne.st ; but a (uurlli remuined alone at the water's 

* .1 If. 
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edge, and would not retire, nor pay any attention to 
the reiterated blows of its friendly monitor, who at 
lengfth seized it by one of its legfs and dragfged it 
away rather roughly. The toper, however, returned, 
keeping his large mandibles extended with all the ap- 
pearance of rage, and again stationed himself to quaff 
the delightful beverage ; but its companion would 
give it no quarter, and, coming in front, it seized it 
and dragged it by main force to the nest*.** 

The deficiency of fluids in butterflies, so different 
in this their mature or rather old agef, from their 
youth in the caterpillar state, — a deficiency which is no 
doubt rendered still greater by their sporting so ac- 
tively in the sun, — renders them no less thirsty than 
the ants. We have often remarked accordingly, and 
more particularly in the autumnal months, tliat 
crowds of the small garden white butterfly (Po/Uia 
Rapte, Haworth), during sunny weather, congregate 
around the margins of ponds and other moist places. 
At Compton Hasset, in Wiltshire, we once counted 
above fifty of these butterflies all assembled withiu a 
space of a few )ards on the sludge which had just 
been left by the water of a pond, partially dried up 
by the sun. What was most remarkable, they seemed 
to have (juite lost the pugnacious disposition which 
they are aflirnied to display when they meet with 
their congeners on the wing. At the pond, on the 
contrary, all was harmony among tliesc light-winged 
iM'lligcrents, no one ilisturbing its neighbour, though 
they stood side by side, and almost touching one an- 
other. 'J’lioy were, indeed, too intent on quenching 
tiieir thirst to think of attack or defence. We re- 
marked, ill the aiituinii of 1829, a similar congre- 
gating of the same species of biitterllies on the watered 

* Ilnlier on Ants page 150. 
f Sue InsuelTraDbfuraiivliuus, {ugc 40. 
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roads in the vicinity of London*. They do not seem 
- to be more choice in the i|uaHty of their water than 
bees, who, most naturalists tell us, prefer that which 
is stagnant and putrescent f. 

The tongue, which analogy points out as the chi<’f 
organ of taste, is, in insects, frequently very dittereiit 
from the same organ in the larg'er animals : hut in 
the locusts, gniss/ioppers, and crickets {Orthnpfira, 
Oi,ivit;R}, and in the dragon-flies (LiMlu/iiia), 
it is rounded and fleshy, somewhat resembling that 
of quadrupeds J. The dragon-flies have, besides, a 
sort of palate, consisting of a square fleshy cushion, 
beset, like the upper surface of their tongue, with 
minute black tasters (papitlrr) ending in a short 
bristle. The same may In.* observed in many bee- 
tles (Gfotrupes, Dyiisem, and it is prolia- 

ble it exists in most if not all other insects, though 
hitherto unexamined, or, from the mimiteness of the 
parts, undiscovered. The hairs, which have just 
been mentioned as arising from the tasters, occur on • 
the totigues o( many insects, as in all the bees 
(yfp/rftp, Lcacii), and generally in the predacious 
\v:et\es {Adepha^a,i.'\.K\MSUAv), and are snj)posed 
by Kirby and Spence to be mechanically useful hir 
securing food§. It is more probable that, bv jiene- 
trating into a morsel, they aid in di-tiuguishing its 
flavour. It is worthy of notice that the dunii-beeile 
(^(ieofrvpes sfi'norarius), and s«)me others, have the 
hairs on their tongues bent back, like the tnbereles 
outlie tongue of the cat and (he lion, which we know 
to he used mechanically in tiling down, as it were, 
portions of their food jj. In some insects there are 
also projections on the tongue, similar to teeth ; and 

* ‘K K. t H' nniijur, 

J Cuvier. Anatomic iii. .'i47. o Intr.iii, 4r> 1# 

II •'^ce vul. i. page 171*. 
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in the wasp it is forked, somewhat like the tontine of a 
serpent. In the saw-flies (TentfiredinideB) it is divided 
into three, and in a predacious beetle (^Leistus) it is 
formed like a trident. 



Leistus fuivihnrbns ; a, its trident shaped tongue, highly magnified. 

In bees the tongfiie is very lon<r and tubular, as we 
shall afterwards luiliee ; and in the bugs (Cimicidee) 
it is bristle-shaped and .sharp. 



44 


Chapter Ilf. 

SMELL IN INSECTS. 

« 

When a brood of the large tortoiseshell butterfly 
{Vanessa polychlorus) is observed frequenting a row 
of elm trees, they may all be speedily attracted to a 
particular branch by putting a little honey on the 
leaves, and thus the collector may secure as many as 
he shall require. This circumstance is to be attributed 
wholly, as it appears to us, to the acute scent of the 
insects, who no doubt mistake it for some melliferous 
flower. We have observed, indeed, that butterflies of 
all species, though far from being voracious feeders, 
will often dart down from a considerable height upon 
a flower beneath their track, even when their leading 
object seemed to be very ditferent from searching for 
food. This struck us more particularly in a narrow 
garden at Havre de Grace, endose<l with stone v\a!l.> 
fifteen feet high ; for no butterfly, in passing »)ver it, 
omitted to descend for the luirpose of visitinu’ tlio 
blossoms of an alpine bluebottle {('"ntaiirid mon- 
whose smell, however, to onr organ*., is far 
front being powerftd enough to be perceivetl at the 
distance of mie foot, much less at fifteen or twenty 
feet, as it must have been by the butterflies ; lor we 
often saw the jiainted lady {('ijnHiia Curditi). atid 
other highflying species, aliirhl there*, 'fhese facts 
will app<?a'' more remarkable, if we belie\e, with 
M. Le ('at, — fhoogli he ghes no reason for his 
ojtinion, hut puls us oil' with a simile — that odoui;-, 

J. Ji. 
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PainVtl lady butterfly {Cynthia Cardui^x and Alpine bluebottle (Centau- 
rva mohtana), 

Wiii^ much lioavier than air, seldom rise in it, and 
when they do, it is only in consequence of the velo- 
city witli which they are ejected from bodies,— in the 
same nuuiiier that a horse at full speed, and the wind 
tog'cther, will raise a cloud of heavy dust on a high- 
way 

The ingenious experiments of Hedi also show the 
acruteness of smell in blow-ilies, which actually laid 
their eggs on tiie silk covering of the meat' he cm- 
* Traill; dcs Sensations, Paris, 1767. 
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ploy^, deceived by the very sense given them by 
Providence to direct their instinct*. Upon the sea- 
beach, we have often been struck with the almost in- 
stantaneous appearance of clouds of stercorarious flies 
attracted by a recent horse-dropping, though not one 
had been in sight an instant before ; and many of these 
we have observed trooping on towanls the place of 
rendezvous, even in the foce of the strong breeze whicli 
had wafted to them the intelligence that put them in 
motion. We once observed a pair of tlie burying 
beetles (Nccrophorus sepultor, Di; Jean) in Copen- 
hagen fields, flying at the height of about twenty 
feet from the ground ; when they suddenly de- 
scended, and crept under the body of a dead frog, 
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hid amongst the grass, though this was so dried up 
with the extreme heat of the weather (1825) that we 
cotdd perceive little or no smell, even when close to 
the place, and it was in the forenoon, when the sun 
was bright and powerful, — a time when scents are 
much less diilusable than in the cool of a dewy even- 
ing*. Few circumstances, we think, could more 
strikingly illustrate the acuteness of smell in these 
useful insects. 

In bees, the odour of honey produces the most 
obvious influence. Mr. John Hunter mentions that 
he has seen great commotion produced in a recent 
.swarm, in wet weather, wdien he supposed the bees 
to have been hungry, by placing honey on the floor 
of a glass hive, which gave him a good opportunity 
of observing their proceedings. All of them ap- 
peared to l)e eagerly on the scent, and even those 
which were weak and hardly able to crawl, threw out 
their tongues as far as {)os.sible to get at the honey f. 
I'he cider Huber instituted some experiments still 
more interesting. 

“In order,” he says, “to ascertain whether the 
appearance of the flowers or the odour of the honey 
apprises l)ees of its presence, we placed honey in a 
window, near a hive, where the shutters, almost close, 
still permitted them to pass if they wished. M^itbin 
n <piurtor of an hour (bur bees and a butterfly had 
insimiuted themselves, and we found them feeding 
thereon. For the purpose of a still more accurate 
experiment, 1 had four boxes, ditferont in size, shape, 
and colour, made with small card shutters, corre- 
sponding to ai>ertures in the covering. Honey being 
put into them, they were placed at the distance of 
two hundred puces from my apiary. ]n half an hour 
bees were seen trooping thither, and by carefully tra- 
* J. R. Phil. Trans. 
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versing the boxes, they soon discovered the openings 
through which they might introduce their bodies, and, 
pressing against the valves, reached the honey. Their 
extreme delicacy of smelling is hence most obvious, 
for not only was the honey quite concealed from view, 
but its very effluvia, from being purposely covered and 
disguised, could not be much diffused. 

‘‘It is worthy of remark that some flowers have a 
structure resembling the valves in the cxperinu'ut. 
The honey-vessel of several species is situated at the 
bottom of a tube, enclosed or concealed among the 
petals; yet, in spite of this concealment, the bee finds 
it out, though its instinct, less refined than that of 
the humble-bee (^Bombus), affords fewer resources. 
The latter, when unable to penetrate the flowers by 
their natural cavity, drills an aperture at the base of 
the tube, through which it insinuates its sucker into 
the place where nature has placed the reservoir of 
honey. l)y means of this stratagem, and favoured 
by the length of its sucker, the huruble-l)co can «>b- 
taiii honey which the hive-bee could reach withlgreat 
difficulty, if at all 

We have frequently observed with irmch interest 
the method taken by various species of bees to oj)eu 
tlic operculatcd flower of the common snapdragon 
(^Anlirrhinutn mojus). Resting upon the lower lip 
of the flower, the insect insinnutes its tongue between 
the upper lip and the valve, and then thrusting in its 
head, acts with it as a wedge to force the shut edges 
asunder, fii this matiuer it speedily uccoiupiishes au 
entrance, and the flower shuts over it with a siuip: 
hence, perliaps, the pr)pnlar name. Wlicn the U-e 
has obtained the honey at the bottom of the flower, 
it makes its c;.lt in the same way as it entered. 

Contrary to what we undenstund lliibcr to afKrm. 
* liuher vu Devs, p. '26i. 
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Rn»i<iUi)f;on {AnUrrhinum mnjuf'), and bees enterinn tbe floTrer*. 


ill tlif above (|uotation, we have, in some liuiulrcds 
ol’ iiislanees, seen the hive-bee open these flowers as 
ilexlorunsly as the hnnible-bees, ami the latter uni- 
ibrnily openeil the sjiriiifif valve of the flower, and 
never attempted a perforation at the bottom *. Our 
opinion seems to Iw partly corroborated by what is 
stated by Kirby and 8]M!ncc. “ Several flowers,* 
say they, “ that produce much honey, the bees pass 

• J.K. 
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by, in some instances from inability to gfet at it. 
Tiius, for this reason probably, they do not attempt 
those of the trumpet honey*siickle. which, if separated 
. from the {i^rmeii after they are open, will yield two 
or three drops of the purest nectar; so that, were 
this shrub cultivated with that view, much honey in 
its original state might be obtained from a small iiiiin- 
ber of plants*.” Were Huber’s remarks correct, 
this is the very flower which the hnmhle>becs wouhl 
select to perforate. The humming-bird moth (Ma- 
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croglma dMcAarum^ Stsphbns) fares tiie better 
for this negflect of tlie bees, as, by means of its lon^ 
sucker, it can get to the very bottom of the honey- 
vessel, while it poises itself on the wing at the open- 
ing of the flower. Tbe younger Huber, however, 
we find, expresslys tates that he has teen humble- 
bees pierce the large tubes of the flowers of beans to 
get at the honey, when, by trial, they found they could 
not otherwise reach it*. M. Aubert du Petit Thouars, 
also, a respectable French naturalist, observed hum- 
ble-bees, us well as the violet carpenter-bee {Xylocopa 
violavva'), pierce the nectaries of the snapdragon, toad 
flax (Linaria vulgaris), and marvel’ of Peru (JMira- 
bilis Jalapa), as the bees of the fsle of France per- 
forate the flower-tubes of the common Indian shot 
{Ca/ina Indicai). Kirby has observed holes in the 
nectaries of columbine (Aquilegia vulgaris), which he 
attributes to the same agency 
A similar experiment to that of Huber’s is said to 
prove successful upon fishes, particularly eels, by 
enclosing a piece of meat or fish in a box perforated 
vk ith holes, and sinking it in deep water, where, in a 
short time, the eels discover it, no doubt by the sense 
of smelling, and crowd into the box §. In the case 
of smelling at a distance, vultures and birds which feed 
on carrion have long been famous ; for, “ where the 
carcass is, I here will the vultures be gathered together.” 
J)r. .lames Johnson, however, has stated several facts, 
which render it more probable that this ought to be 
attributed to acuteness of vision. Jle was led, he tells 
us, to doubt the received opinion.whilc observing, some 
years ago, a concourse of birds of prey, from every 
point of the. horizon, towards a corpse floating down 

* l/mn. Trans, vol, vi. 

T Nouv. Pnlli'tin des Sciences, i. df). | Intr.ii, 523 
$ Monro, Anatomy of Fishes. 
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the river Ganefes, and that durintr the north>east 
monsoon, when the wind blew steadily from one 
point of the compass for months in succession. It 
was extremely difficult to ima^ne that the effluvium 
from the body in the water could stream off in direct 
opposition to the wind, so as to be perceived by birds 
many miles distant. It has been ascertained, by 
direct experiments, that where very putrid carrion 
was enclosed in a basket, throuirh which the effluvium 
could penetrate, while it was concealed from .si$rht, 
it attracted not the notice of birds of prey ; but when 
it was exposed to view, crowds of them came rapidly 
from different quarters of the horizon, where they 
were invisible a few minutes before. This is most 
rationally accounted for from their soaring at an alti* 
tilde lieyond our si^ht, though they can thence discern 
their prey*. 

The discovery of distant water by the camel 
seems to depend on the sense of smell t« In G*** 
Stewart Traill’s account of the captivity of Scott 
among the Moors of the Sahara, we are told that 
the camels of the caravan discovered the approach of 
a wolf at the distance of half a mile ; and that they 
can also smell a tiger at a great distance, which is 
known by their refusing to advance, and their putting 
themselves in an attitude of defence;. The elepliaiu 
is said to have a similar faculty of smelling out a iigt r. 
The late Lord (.’live exhibited a eoinbat between two 
of these animals, at Calcutta; but at first nothing 
could allure or force the elephant to advance along the 
road, where the cag-(* eoiitainiug the ligi*r bad passed, 
till a gallon of arraek was given, when, his horror suti- 
dcrily turnin','' to fury, he broke down the paling to get 
at his enemy, and killed him without ditbenky. 

♦ K(‘Nic*v\ for D**r. 

t Scu Mctiiigerio5| voi, I, | Ediub. i'hii. Jjuru. 1SJ(^ 
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It is by no means improbable that many insects 
employ the offensive odours which nature has enabled 
them to discharge, to produce effects of terror upon 
Uieir enemies. Perhaps the most familiar instance of 
this occurs in the extensive family of bugs (Cimicidai), 
the foctor of which is always similar, though their fo(^ 
is so various; and the pretty little beetles, the lady- 
birds {Corcmeltidee), of which children are so fond, 
emit a similar, though not quite so offensive an odour. 
The rove-beetles (Staph^inidai), in addition to their 
threatening and formidable attitudes, emit a very 
disagreeable odour, though it is not quite so bad as 
that of others (SUphida) which feed on carrion. The 
church-yard beeUe* (Blapamortisaga) has been n6ted 
for the same circumstance since the time of Pliny f. 
Some bees (Andrenida!)^ again, have a strong smell of 
garlic, which may probably be disagreeable to their 
various enemies We have had an opportunity of 
examining the curious oigan, supposed to be intended 
for the similar purpose of d^nce, in the very beautiful 
caterpillar of the swallow-tailed butterfly (PapiUo 
Machaon, Linn.), three of which we took upon fen- 
nel iu the Jardin des l^antes, at Paris. The cater- 
pillar itself is of a fine green, banded with black. 
Tlip iiiKtrument in question § is of a dark orange, and 
is always concealecl within one of the ring^ on the 
sluuilders, unless the creature be irritated, when it 
darts it liul to the extent of about an inch, and at the 
same time emits a strong odour resembling fennel. 
This may be intended to intimidate the ichneumons 
from depositing their parasite eggs in its body, or 
warning ulf the thrusltes or tlic carnivorous locust 
{Arrida V(rriicwor(i) from devouring it. On the 

■* in lnwctTraTisfi»rmations, p. 241,281. 

1 Hist. Niit. x\ix. (i. I Kirby, Monographia,i. 136. 

^ Figured iu Insect Transf. p. 281, ». 
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same plant, indeed, where these caterpillars were 
feeding, wc saw one of the latter lurking about, no 
doubt with evil intent*. 

A small green beetle (^Anckomentm prasinus^ 
Boxelli), not uncommon near London, gives battle 
to its most formidable enemies by repeated dis- 
charges of smoke and noise. This speeies, however, 
is not perhaps so well known as another, called by 
Latreille the bombardier (^Brachinus crepitans^ 
Weber), known by its head and thorax being brick- 
red, and the rest of the body a deep blackish-blue. 



a b 

a, Bombanlier {Brnvhlwis A, ( 


When we attempt to catch it, we are siir}>rised by a 
discharge rcsemhliii'r a pop-ifuii, accompanietl with 
a sort of smoke, of which it is furnished with a hlacldcr 
sulficicnt to fire off, according to Holaiitler, twenty 
shots in sttccession. If this chance to get into the 
eyes, it will make them smart as if they had heen 
bathed with brandy. Its chief enemy is a beetle 

• J. R. 
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{Calosoma viquuitor, Weber), larger than itself, 
which hunts it without mercy. As it finds it impos- 
sible to escape by speed of foot, it stops short, aui 
awaits its pursuer ; but just as he is about to seize 
it, he is saluted with e discharge, and while he is for 
a moment stupified with surprise, the bombardier en- 
deavours to gain a hiding-place. Another species (2?. 
displosor) can direct its smoke, according to report, 
to any particular point, by bending itself in the re- 
({uired direction. M. Leon Dufour says the smoke 
lias a pungent odour, similar to nitric acid, and it 
reddens white paper *. 

It is right to infonn our younger readers, who 
may be desirous of witnessing the performance of 
this Lilliputian artilleryman, that he is not always 
])repared, or at least in the humour, to fire his guns ; 
for we have in several instances been disappointed 
when we wished to exhibit the phenomena f. It 
may have been in consequence of such accidental 
disa]))M)intment that Millard, a practical collector of 
insects, has been led to treat the whole as little better 
than a fable I presume,” says Stephens, ** that 
this author must have laboured under some delusion, 
or lias not paid that attention to the sul^ect which 
a|)])i’ars retpiisite before attempting to controvert a 
well established fact. So far as my experience leads 
me, 1 ha\e invariably found that the insects are ready 
to diseharge their ammunition at all times, especially 
if roughly handled ; and Mr. Cooper informs me that 
one he met with at Cohhain, in the lieginning of the 
pre.sei>t spring, perforiucd Ute. operation no less than 
thirteen times in rapid succession Tl)c whole 
prt>eeedings ofthc.se beetles strikingly resemble tho.se 
of the American weasel, called the skunk (Viverra 

* Ann&lc!! ilii Museum, x\iii. 70. f J. E. 

} ttutliucs of British Kntomology, p, i'il. 

^ llliutr. i. 
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pwtoritu^ Linn.)* whidi discharges a fictid vapour 
upon its pursuers 

Many of the ants (Formica fcetem^ F. fuliginosot 
^c.) exhale a powerful and unpleasant smell, which 
may, perhaps, be given them as a means of defence; 
though it also appears to furnish them with the 
means of following the routes of their companions to 
and from their encampments. We once observed, on 
Hampstead Heath, a track of the negro ant (F. 
fiisca) several yards in length, leading to a numerous 
colony, and crowded through its whole extent with 
foragers. By simply drawing a walking-stick across 
this track in several places, .so as to obliterate the 
scent, the whole train of foragers were instantly 
thrown into confusion, and wandered about us if 
blindfolded or tipsy ; and though we remained upon 
the spot for a considerable time to ol>serve their 
proceedings, they did not succeed in retvniting the 
points of the track which we had dissevered, though 
most of them found their way to the nest by cir^ 
cuitous ond zig-zag routes t- The track in ques- 
tion was not visibly hollowed out, us Huber says is 
done by the wood-ant (F. nifa)y to the extent srnne- 
times of a hundred feet in leiiirth, and several iiiciies 
in breadth, or of the emmet (F. fulii'inom) wliich is 
said to cut the grass in its pathways ; but marked 
solely by the effluvia of the insects. The odour of 
the wood-ant is so powerful, that u frog titrowii into 
one of their encampments will Ijc suihicatcd in live 
minutes |. 

The preceding statements show that mits are 
emlowed with an acute sense of smell, which is more 
remarkably proved, as it appears to u.s, frotn some 
other facts which have lieeu othcrwi.se explained. 
Professor Bradley tells us that a nest of uuus in u 

* Kalra’s Traveb. J. J{, 

^ Nour. Diet, d'ilist, NaturcllG, xii, 21. 
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nobleman’s garden discovered a closet, many yards 
witiiin the house, in which conserves were kept, 
wtiich they constantly attended, till the nest was 
destroyed. It was remarked that they always went 
to it by the same track, scarcely varying an inch 
from it, though they had to pass through two apart- 
ments ; nor could the sweeping and cleaning of the 
rooms discomfit them, nr cause them to pursue a 
different route*. It is inferred that some in their 
rambles must have discovered this depdt of sweets, 
and informed the next of it : we should rather say 
they were successively led thither by smell, or at least 
that the road was pointed out not so much by gesti- 
cular signs as by the smell of the conserves left on 
the track of the first who had been at the pots. 

Dr. Franklin made an observation upon ants 
for the purpose of ascertaining their capability of 
imparting intelligence. lie put a little earthen 
pot, containing treacle, into a closet, and soon found 
a number of' ants feasting n]>on it ; upon which he 
shook them out, and susftended the pot by a string 
from tin* ceiling of the room, lly accident there re- 
mained in the ])ot a .single ant, which, after gorging 
itiAidf, fouinl with some difficulty the way to the 
(X'iling along the string. It had scarcely been gone 
half an hour, when a swarm of ants issued forth, got 
up to the ceiling, and crept along the string to the 
pot, and a regular march and counter-march of 
f'onigers was soon established between the nest and 
(he pot. This we are disposed to explain as we 
have done (he facts mentioned byBradley — an expla- 
nation rendered probable by some experiments which 
we have tried. 

Wo. laid a bruised raisin, dipped in moist sugar, 
upon a gniss-]ilot, where a few tints of various spe- 
cies were ubservetl straggling about ; and it was not 
* Arcount of the Works of Nature. 
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loBgf one ef them diaeovered die prise. Our 
ofcyeet, however, being to prevent this individual from 
inibrming the rest, we seized it, as we did several 
oUiers as they successively arrived ; but although we 
were not aware of any ant-hill witiiin a good many 
yards of the spot, we speak within compass when 
we say that we could have caught several hundreds 
within an hour at the raisin, none of which could by 
possibility have been informed by their companions, 
whom we kept close prisoners. That they were led 
to it by smell also appeared from those of the same 
nest arriving usually by the same straight truck. 
We admit, indeed, that when we allowed the pri- 
soners their lil)erty, a much greater number came to 
the feast ; but that, as we imagine, was occasioned, 
as in Franklin’s experiment, not by mutual commu- 
nication, but by the scent of the sugar left on their 
path*. 

We do not sec how our first experiment could be 
explained otherwise ; and though some readers may 
accuse us of refining too much on the second, it is 
corroborated by many analogical facts. 1 1 is cretlibly 
reported, for example, of the Xegroes in the Antilles, 
that they can follow their master us a <log <loes. by 
smelling the track of his feet; — tuiy more, that they 
can distinguish the track of a Frenchman from that 
of a Negro f. fliimbuldt cxpres.«i]y states, that the 
American Indians have distinct terms to express the 
odour of a Negro, a Furofieun, and a native .\riieri- 
canj. Sir Keiiehn Digby ineutious a l)(»y »vli(*s,e 
smell was equally acute with tliat of the Antilles 
Negroes; and a monk, who could distinguish dille- 
rent persons in the tlark by smell, U*gau a treatise 
on odours, but did not live to execute the task. I'lio 

• J. It. 

•)• .Foiirii. .Sr.nvans pour p.fiO. 

Political lUsay ou Sew Spain, Loiidoii, 1.!>1 1. 



singular boy, Mitchel, bora deaf and bHad, bad the 
same faculty of distiguisiring persons fay smell *. 

The most close analogy, however, to the smell of 
ants, is furnished by various hounds, which can track 
unerringly, by the odour left on the grass, the path of 
hares, foxes, and other animals, and by that means 
discover their hirking-place. An instance of the 
almost miraculous acuteness of smell in the blood- 
hound is related by Hoyle. “ A person of quality,” 
he says, “ to make trial whether a young blodd- 
hoiiiid was well instructed, caused one of his ser- 
vants to walk to a town four miles off, and then 
to a market-town three miles farther. The dog, with- 
out having seen the man he was to pursue, tbllowed 
him by the scent to the above-mentioned places, not- 
withstiinding the multitude of market people that 
went along the same way, and of travellers that had 
occasion to cross it ; and when the blood-hound came 
to the chief market-town, he {Missed through the 
streets, without taking notice of any of the people 
there, aiitl iett not till he had gone to the house 
where the man he sought rested himself, and found 
him in an upper room, to the wonder of those that 
followed him f.” The very subtle nature of odours, 
however, tends to .stri|> these instances of sagacity of 
tlieir :i]){>arent nuigic ; for a {^article of camphor, less 
than tile two-miliioiith {lart of a grain, has been 
found distinctly {lerccptible to smell This has led 
Von Walllicr and others into the o])inion, that odours 
are analogous to heat, light, and magnetism; in 
support of which they urge many very curious and 
{ilausible arguments. The French chemists, on the 
other humi, consider aroma as a distinct element 

♦ See Wardrop’s Account. 

f Hoyle on the Nature of Effluvia, chap. iv. 

I Halier, Elementa Physiol., vol. v. p. 58, 4ta. 

^ Uuiiuie’s Supp. tethe Plwrimcpp, Art, Arma, 
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M. Boinare relates an experiment to prove that 
the bed-bug {Cimex leciularius) is not attracted, as 
is popularly supposed, by heat, but by smell. He put 
a bug into an empty bed-chamber, and throwing him- 
self upon the bed, perceived that the insect did not 
at first know whither to turn ; but it was not long in 
smelling him out, and ran right towards his face * ; 
but we can infer nothing certain from so clumsy an 
experiment, and only mention it liecause it is (]uuted 
as an authority by Lehitianiit and others. We know 
not whether the proposition of Ooze to expel bugs 
by the odour of horses (^udore vquino), is any 
lictter founded^, thoiiffli they certainly dislike the 
smell of coal-gas, coal-tar, turpentine, rosin, and 
camphor, as most insects do. 

ORGAN OF SMELL. 

As insects breathe in a verv dilferent manner from 
the larger unimal«, namely, by a number of s]>iraclo8 
along each side of the body, it becomes a question of 
some difiicultv, where their orirsnis of siiiell are 
.situated. We cannot, indeed, easily concei\e of smell 
l3cing produced except by a current of air, in wliicli 
odoriferous particle.s are dilfused, passiii*c thnniiili a 
moistened channel, as was first so adiniruhly de- 
scribed two hundred years ai»c) by Sclmeider § ; but 
though it would be bad reasoning to inter that tliis 
must be tlie case in insect^, l>i*cause vve cannot conceive 
any other, yet, as the analogy strong, we ought at 
least to investigate the point. 

Ilasterll seems to have been llie fn’<t who con- 
ceived that the spiracles, or brealhing-ltoles of insects 

♦ Dint. K'lisonnr Nat., ,/r/. Puthtisf\ 

f Dc Sf?r)iti!)us KxU!ni. 'Jl). 
j Natur. Mi'firif h<M»leb4;ri und Vo^^, il. ‘JJ'h 
6 l)t SciibU ac Organs OJoralus, 1‘Jmo, Wiltcb. I(i55, 

{I Opusc. subs». 
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Are their oi|;an8 of smell ; and the o]dnioh has been 
adopted by Cuvier, Dumeril, and Lehmann, chiefly 
for the reason already mentioned, that the inspira- 
tion of air seems to be an indispensable condition ot 
smelling. If it should be objected, that it is no less re- 
quisite for this organ to be near the mouth to serve for 
a guide as to the quality of food, Lehmann answers, 
that this is not so requisite in insects, because they 
are usually so much smaller than their food, and 
frequently even reside in what they eat, and may 
therefore smell as advantageously with the tail as 
the head *. To us, this appears quite as vague and 
conjectural as the argument of Cuvier f, who thinks, 
from the wind>pipes (irttchem) being lined with a 
soil and moist membrane, that oigaii calculated, like 
the Schneiderian membrane of our nostrils, to perceive 
odours ; but though this was really soft and moist, 
as it is not |, it would no more prove this point, 
than would the soft, moist surface of our inner eye- 
lids, or of our tongue and palate, prove them to be 
organs of smell. 

M. De lllainville decides more positively than the 
facts seem to authorize that the antenna: are the oigans 
of smell. The modifleotion, he remarks, of the skin 
which invests them, is in general olfactory only in a 
small degree, this ])ower appearing to be more vivid 
ill the thickest portion of the organ, where it is more 
soft and tender, as in the carrion beetles {Necrophaga)^ 
which possess so delicate a sense of smelling. From 
spiders being destitute of antennae, he thinks it very 
diflicult to conceive where the seat of their organ of 
smell is placed, if indeed they possess one, which he 
is disjMised to doubt. Crabs and lobsters on the 

* De U.on Aniennarum, p. 31. 

f AnatomieCoiiiparat. ii. 675. 

j Sprcngel, Commentor, 14; and Lyonne^ Trai(6 Anato* 
niiriae, 103. 
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Other hand, whose sOent is verjr delicate, are furmshed 
with no less than two pairs of antenne *. It is ol>> 
▼ious, however, tlmt ail this is pure conjecture, nn* 
supported by any sort of proof, direct or aaalofi^l. 

It is probable that M. De Blainville was influenced 
to adopt these opinions from the high authority of 
Latreilie, whose reasoning on the subject it may be 
worth while to quote. “ The exercise of smell,” he 
says, “ consists only in the action of air impregnated 
with odoriferous particles, on the nervous or olHictory 
membrane, which transmits the sensation. If in- 
sects be endowed with an organ furnished with 
similar nerves, and with which air charged with 
odoriferous particles comes in contact, such an organ 
may be regarded as that of smell. Should the an- 
tennae present a tissue of many nerves, what incon- 
venience can result from supposing that this tissue 
is capable of transmitting odour ? Would not this 
hypothesis, on the contrary, be more sitn])le and more 
consonant to anatomical principles, than that which 
fixes the scat of smell ut the entrance of the stigrmata '? 
Besides, this last mode of explanation will not, I 
presume, suit the cruslaceoiis animals, which so 
nearly approach to insects. Many male insects have 
their antenna' more developed than the females ; a 
fact easily explained, if we admit that these organs 
are the seat of smell. It is ccrtsnn that most of 
those insects which live or dejiosit their eggs on 
putrid animals, or vegetable matters, stagnant waters, 
or any substance, in short, which lor a time allects 
peculiar localities, arc almost uniformly distinguished 
by a greater <levclop«nent of the antenme. Such fin* 
example are the Scarahieus, Dermestes, Silpha, Cle- 
rus, Teiicbrio, Ti})ul!i, Ilibio, He. These retjuire a 
more ])ertlct sense of smell, and are organixed ac- 
cordingly. A great many insects which are entirely 
V De I'Organi^atioa lies Animau^j vol. i.; Tarb, 
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{ntedaoeouft have simple antminae ; and these which 
arc diaracterized by 'similar manners, and which are 
sedentary, have none at all; as, for instance, the 
Acari, and a considerable portion of Lamarck’s 
arachnida discover their habitation and food by 
the sense of smell. I have deprived several in* 
sects of their antennae, when tliey instantly fell into a 
state of stupor or derangement, and seemed to be 
incapable of recognizing their haunts or their food, 
though just beside them. Such experiments deserve 
to be prosecuted. 1 would recommend, for example, 
the varnishing or covering the antennae of dung 
beetles, and placing them near animal excrements, 
of which they are particularly fond, to observe if they 
would repair to them as usual. The nerves ter- 
minate at the antennae ; and their articulations, 
though externally covered with a pretty thick mem- 
brane, are hollow, lined widiin by a sotl substance, 
which is often of a watery consistency, and whose 
extremity, when opposed to the air, may receive its 
impressions.” Mr. Kirby, in speaking of the Eucera 
(or long-horned bee), says ; “ A singular circum- 
stance distinguishes their antenna>, which to the best 
of my knowledge has never before been noticed, and 
which may possibly lead to the discovery of the use 
of these organs. Placed under u powerful magnifter, 
the last ten joints appear to l)e composed of innu- 
merable hexagons, similar to those of which the eyes 
oftiie.se insects consist.” If we reason from analogy, 
this i-emarkabie circumstance will lead us to ccin- 
jecture, that the sense, of which this part so essential 
to insects is the organ, may bear some relation to 
that conveyed by the eyes. As they are furnished 
with no instrument tor receiving and communicating 
the impressions of sound similar to the ear, that deii- 
cietiey may be sn)iplied by extraordinary means of 
vision. That the stemmata are of this description 

a2 
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seems very probable ; and the antennae may, in some 
degree, answer a similar purpose: the circumstance 
just mentioned furnishes some presumption that they 
do this, at least in the case of these males; else 
why do they exhibit that peculiar structure which 
distinguishes the real eyes? 

We are indebted to the elder Huber for several in- 
genious experiments which appear to bring the difli- 
culties of the question within a narrower compass, 
and render it probable that the organ of smell, in bees 
at least, is situated in the head. 

“ A pencil,” he tells us, “ dipped in oil of turpen- 
tine, one of the substances most disliked by insects, 
was presented successively to ail parts of the body of 
a bee, which did not appear in the least aflected even 
when it was brought near the spiracles of the chest. 
We then took a very fine pencil, that we might try 
every minute point of the head, and approached it to 
the antenna?, the eyes, and sucker while feeding, but 
without the least ettect. When, however, we put it near 
the cavity of the mouth, above the insertion of the 
proboscis, the bee instantly started back, left the honey 
on which it was feeding, l^eat its wings with great 
agitation, and would have taken tlight had not the 
pencil lx;en withdrawn. Having renewed its repast, 
we again brought the }>eiicil near the mouth as be- 
lore, when the bee quitted the honey, fixed tipon the 
table, and fanned itself with its wings as if to blow 
away the tinpentine. It appears obvious, therefore, 
that the organ of smell resides either within the 
mouth or the parts contiguous. 

“ As bees n<Jt (K'cupied in leoding aptteared more 
sensible of the odour of tur[tentine, being allected 
with it at a greater distance, but when their sucker 
was immersed in honey, se vend parts of the body 
might be touched by the pencil without unuoying 
them, wc inferred that their attention was either ab* 
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sorbed by the smell of the honey or their orj^ns less 
exposed. To ascertain Uiis, we tried the following^ 
experiment :->->We seized several bees, and oblig* 
iiig them to stretch out their sucker, we fill^ 
their mouths with flour paste, and when it was dry 
enough to prevent their rubbing it off, we set them 
at lilierly. They did not appear to suffer any incon- 
venience, and breathed and moved with the same 
facility as their companions. But now honey failed 
to attract them, for they neither approached it, nor, 
so far as we observed, were they affected by odours 
in other cases offensive to them. We dipped pencils 
in oil of turpentine and cloves, in ether, in fixed and 
volatile alkalies, and insinuated their points very near 
the mouth, where we had previously found them 
so sensitive ; but the odour of these fluids, which 
would have occasioned a sudden shock to bees in 
their natural state, had no effect upon them. On the 
contrary, several mounted on the impregnated pencils, 
and even traversed them with impunity : consequently 
their sense of smelling was obstructed by the paste 
put into their mouths*.’' 

HumlH>ldt, in referring to Lyonnet’s admirable 
anatomy of the caterpillar of the goatmoth, takes oc- 
casion to blame authors for drawing general conclu- 
sions from one insect to another f, and certainly in 
some cases this might lead to error; but, in many 
others, the converse might be equally illogical, as ap- 
])ears, for exam|)le, from the singular opinions of Coin- 
jjarettiJ:. He supposes that the organs of smell are 
situated in different organs in different families of 
insects. Jii beetles {Geotritpen slercorarius, ffc.) he 
thinks it resides in the knob of the autennm ; 

* Huber on Bees. p. 264. 
f ticber die gereir.te Muskeifaser, i. 273, Not. 

.-j; Ue Aurc Interna Compar. p. 288~-304. 
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in butterflies and moths in the sucker, and in flies 
{Muscidas) and locusts, in certain cells in the fore> 
head. M. Christ, again, supposed that insects smell 
near objects with their antennules (palpi), and re- 
mote ones with their antenns*. Reaumur, conceiv- 
ing the antenna; to be the organs of smell, concluded 
that they inspired air, and upon immersing the knobs 
of the antennx of a butterfly in water, he actually 
jieiveived minute bubbles of air issuing from them t ; 
but Lehmann disproved the conclusion by removing 
the bubbles, formed as he thinks merely from the 
air in the exterior sculpture, for it could not j)ene- 
trate the interior, and no more bubbles were formed 
after the first J. 

Kirby and .Spence, on the other hand, carrying the 
argument from analogy farther than their predecessors, 
assign several reasons, chiefly from anatomy and 
from the preceding experiments of Huber, that the 
orga!i of smell in insects is “ the extremity bf the 
nose, between it and the upper lip, or under those 
parts and “ that the nose corresponds with the 
.so iiumed |)art in Mammalia, both from its situation 
and often from its form, must be evident,” they think, 

“ to every one \vh<» looks at an insect §.” They after- 
wards describe what they call the “ nostril piece 
(rhinarivm)” in the burying beetle (Nforophorus 
VespHIo), the water-lwetle (Dytisoiis mar!;i»a/is), 
and one of the dragon-flies (Jl-Uhna raria, Shaw). 

Did insects breathe by any part of their head the 
mystery of smell would be less ; but so far as re- 
searches have hitherto Infen made, this i.s not the case, 
for no spiracles have been discovered in the head, 

* Natii.i'cscliiclilo (ter IIynifmi|iterorum, p. 21, 
t Metiioires, i. L 
J De Sen-ibus l'’xicrnis, 31. 
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thou|;Ii there is a pair in the first scgfment of the 
trunk obvious oiu>ua:h in most caterpillars and {scrubs *, 
hut seldom obscrve<l in perfect insects. Jt may be 
seen, liowever, in the coinmon rove-beetle {Goerim 
n/rits, Stkphkns), and in the mole-cricket, just be- 
hind the arms. From some cx])criinents of Huber, 
however, it appears not iinprolsible that wc have still 
much to learn respcetiii" the upper spiracles, at least 
in bees. Swammerdam had ascertained the existence 
of three pair of spirsicles in the chest, and seven in 
the abilomou of bee pupic ; and Huber, anxious to 
learn whether these were continued in the adult state, 

* Sec Insoct Transformation!), pp, Itltl, 175, 200. 
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Rove beetle {Oucrius olens) on the wing. 


immersed a number of bees in water, sli<rlitly heated 
to prevent any eiiect Irom torjiidity in consequence of 
cold. 

“ When only the head of a bee," he says, “ was 
pltiiifired ill mercMiry or water, it did not seem to suf- 
fer; but if the head alone remained out of the fluid, 
the insect stretched out its sucker and gTuduully 
swooned away; if the head and thorax were im- 
mersed, leavino; the abdomen free, it stru^oled a few 
minutes and (juickly died, The mouths of ilie spi- 
racles appearinu’ from tin's to he in the chest, that was 
left free, while the head and the ahilomen were im- 
mersed. A bee sup])()rted this e\j>eriment very 
lienllvy and took fliirht w hen released. The acthni of 
the spiracles can be best observed by iIk* stiiliieation 
of i)ees in water. Four air biibbies tlnu) bee<inie 
conspicuous, — tw'o between the nrit»in of {\w neck 
and the root of the winefs, a third on the neck at ihe 
orii^in of the tons;ia\ and a Iburth on the op])osite 
extremity of the chest close to its Junelion with the 
abdomen. Ttie bee seems to liavo .some j)f)w er in tlie 
retention of air, as the bubi^lcK do not rise to the 
surface till they acquire sufficient size to oven^ome 
tlie resistance of inspinUhui or adherence to the sides 
of the cavities. ]iy the third and fourth Imtible.s, (he 
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existence of spiracles, not observed by Swammerdam^ 
is indicated. As other experiments showed that one 
orifice remaining^ free is suflicient for carrying on 
respiration, some internal communication must sub- 
sist between the spiracles*.” It would appear, in- 
deed, that the orihee mentioned at the origin of the 
tongue is in or near tlie spot indicated by his preced- 
ing experiments as the organ of smell ; and even 
should we say this organ is in the pair of spiracles 
on the second ring, we have an analogy to support 
it in the gills of fish, which arc situated behind and 
not before the mouth. 

The connexion of smell and taste is much closer 
in man than most persons are aware of ; and this, 
taken in conjunction with the experiments of Hu- 
ber, gives additional w'eight from analogy to the 
opinion that the organ in insects is near the mouth. 
The connection in question seems to have been first 
observed by Willis, who found that if a sapid sub- 
stance is put iuto the mouth when the nostrils are 
closed, the sensation of taste is suspended f. Ac- 
cording to some recent experimoUs by Dr. llousseau, 
of the United States, the operation of poisonous and 
inebriating effluvia is prevented by the same means. 
One man, after liis nostrils w'erc stutted, was made 
to breathe the vapour of boiling brandy for an hour 
without producing any ellect, except a little smarting 
of the throat. !N ext day he breathed the vapour with 
his nostrils open, and in less than half an hour was 
thereby rendered so intoxicated that he could not stand. 
A delicate lady, who could not bear the smell of to- 
bacco without being sick, volunteered to try a similar 
experiment upon herself- Some tobacco accordingly 
was kept Ixiiling in a saucepan, and she breathed the 
va{>our for half an hour, keeping all the while her 
nostrils closely pressed, and she experienced no in- 
i' llubcr on Ikes, p. ^93. t Dc Aninia Brutorum. 
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convenience. Dr. Rousseau comes to the conclusion 
that without smell we could have no taste ; and he 
proved his opinion by successively blind-folding some 
young physicians, who were sceptical respecting it, and 
closing their nostrils made them guess onions to be 
• apples, and camphor to l)e bread *. This doctrine 
appears not a little plausible, but it will only hold in 
case oi Jlavovrs, that is, when odour accompanies 
taste, the two sensations being as distinct as their 
causes, — a distinction first pointed out, we believe, 
by Dr. Prout T- 

The varied eifects of diHereut odours on bees were 
experimentally ascertained by the elder Huber in 
numerous instances. He found that the mineral 
acids and volatile alkali acted still more powerfully 
than spirit of turpeutitic. “ On our presenting 
musk,” he says, “ to bees feeding Ixjfnre the entrance 
of their hive, they ceased, and partially dispersed, but 
without precipitation or beating their wings. We 
sprinkled some powdered musk on a drop of honey, 
into which some bees thrust their suckers as if by 
stealth, for they kej)t as far back from it as p(»S'>ible; 
but although they often appeared to suck it, we did 
not perceive it to become less in a quarter of an 
hour, long before which it would have disa|)peared 
had it. not been mixed with musk. Potmdctl as^:l- 
fo'tida, whose odour is so disagreeal)le to us, u]>ou 
being" mixed with honey and pot at tlie e.'itratu c of a 
hive, did not seem to annoy the bee.- ; ti)r they 
gree<lily sueked all the honey, neiilier atu-mjitinii" to 
withdraw, nor xibraiiuu" their wing-, till they only 
left the particles of the gum. 

“ I laving ha<i remarked, that bees <roinii- owl to 
the fields and coming" home, turned aside in the air 
to avoid passing imme«lia.tely over a piece ol’ cam- 

• .Imii 11., (-i-f Or. f'li.ij'iiM'i. N.,i. 7 . 

•t l.iin'ioii .MeiL.tiei I'ljy.-, Juurn. l>'r IslJ, 
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plior lakl before the entrance of their hive, I tried the 
effect of bringing: some camphor towards their mouths 
while their tongues were plunged into some honey 
placed on a card. All of them took flight, but after 
flying about for some time, they ventured to alight 
near the honey. While they were tempted again to 
try it, I threw some bits of camphor on the surface. 
They drew back a little, still keeping the tip of their 
tongues amongst the honey, and carefully avoided 
the camphor. One vibrated its wings as it fed, while 
some were less affected, and others not at all ; but 
when 1 covered the honey entirely with camphor, 
they all instantly flew away. 1 had tliis card carried 
to my hives, while some honey was put on another 
clean one within reach of the bees. The latter was 
soon discovered, and the honey consumed in a few 
minutes; but an hour elapsed before a single bee 
came near the camphorated card, when, at length, 
two ventured to alight on it, and thrust their tongues 
into the e<1ge of a drop of honey. Others followed, 
and two hours after it was covered with them, and 
all the honey consumed, the camphor alone remain- 
ing, whence it was proved, that the attraction of 
honey overcomes their repugnance to the smell of 
caiimlior V’ 

Itulwr aNo trietl the effect of alcohol upon 
bees shut up in a close vessel. Having allowed a 
small glass ol' spirits of wine to evaporate tinder a 
receiver, he ])laced in it a bee that hud just been sa- 
tiated with lioney. It endeavoured to escape, and 
vibrated its wings incessuiilly for an hour, when a 
coutiiiuetl tremor of the limbs, the wings, and the 
sucker became perceptible, and, at length, unable to 
stand, it. lay down on its back, and began to use its 
wings like oars or feel, at the same time disgorging 
all the honey it hud previously swallowed. Window 
* Huber on flees, p, 267, 
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flies and wood-lice (O/z/Vf) were destroyed by the 
same vapour, but it did not seem to atlect a large 
spider. 

We shall only mention the effect of the odour of 
one other substance on bees, namely, their own 
poison, which Huber was curious to ascertain. The 
sting of one was accordingly extracted, and presented 
to some workers before the entrance of a hive. Al- 
though they had previously been quiet and tranquil, 
they became all at once much agitated. None flew 
iway, but two or three darted against the sting, and 
one furiously assailed the eN~ peri m enters. That it 
was the odour of the sting-poison alone which pro- 
duced these violent emotions, w'as obvious from their 
appearing insensible of its presence when it lost its 
scent by drying. In another instance, bees were 
coiiffned in a glass tube and irritated with an awn of 
barley, till they protnuled tlieir stings and left some 
poison on the sides of the glass. The mouth of the 
lube was then proseiifed to a group of bees at the en- 
trance of a hive, and it soon j)roduceil the agitation 
of rage obviously unaccompanied witli fear’^. 

* Hut>cr.p,2Gy. 
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Chapter IV. 

HEARING IN INSECTS. 

Toe speech of Mamiliiis, in the Winter’s Tale,— 

■ — I will tell it softlyi 

Von crickeU shall not hear it*, 

shows that Shakspeare had a more accurate know* 
led^c of insects, titan two of our most distinguished 
naturalists — Linnatus and Bonnet, who are disposed 
to deny that insects can hear at all. “ Passing by a 
hedge,” says the latter, ** upon which there was a 
. nest of common caterpillars {Clisiocampa 7ieustria?)t 
I rematked that the sound of my voice appeared to 
incummude them, for when 1 spoke tiiey briskly agi- 
tated with repeated jerks {reprin-s) tlie lore-part of 
tlieir bodies. 1 dul not indeed suppose that they 
possessed an organ of iicariiig, — I know no observa- 
tam which proves insects to be endow'ed with this 
sense, — but 1 eoiijecture<i with more probability, that 
tlie sound of luy voice w'as communicated to the 
organ of touch in the caterpillars, — a fact which 
pn»ves that they have a very ilelicate touch f.” 

It would iiavc been well, however, if Bonnet had 
made sure of the faet before theori/.ing upon it, as it 
ap|)ears to us iie must have Ikhmi mistaken, and might 
lia\e .-.eeii the lackeys jerking themselves in the same 
wa\, altogether independent of the sound of his voice. 
We have repeatedly watched by tite liour these cater- 
pillars repeating the jerks in i|uestion, when it could 

•> Winter’s Tale, Act ii., So, I, 
t bonnet, iKuvres, ii. 3(1. 

H 
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just before their moulting than at any other time*. 
This also, as it happens, was the very period when 
Bonnet made his observation, as he expressly says, 
“ some of them had undergone, and others were 
about to undergo their first moult.” 

Bonnet imagined, however, that he had proved his 
opinion by a similar ex])eriment upon caterpillars of 
another species, which also live in society a part of 
their lives. “ While they were exposed,” he says, 

to a burning sun, and run quickly from one side to 
another, 1 bethoiight myself of ringing a small bell 
at a very short distance from the nest: some of them 
stopt instantly and briskly agitated the fore-part of 
their bodies, as if they felt the sound of the bell dis- 
agreeable t*” It is unfortunate that, from Bonnet’s 
inattention to system, we cannot tell the species of 
tlie caterpillars on which the experiment was tried ; 
but we have re|)eated it in a number of cases, both 
with social and solitary caterpillars, without being 
able to verify his observations. At the time of wri- 
ting lliis, we tried the effect of a great variety of 
soutids ii|)un a nest of the brown-tail moth (Porl/irsia 
auri/fua) — most j)rolwxbly Bonnet’s sjxecies — soon 
alter their first moult, but we were unable either in 
the sun or the shade to produce anyelfect tipon them 
liv sounds ; anil several full-grown caterpillars of 
the fo\-molh {I.ttxiocampa Km/)/, Sen hank) in a box 
liesiile them ajipeared equallv insensible. 

W e are thus inclined to explain Bonnet’s second 
exj»erinu*nt as we ditl the first, thougii his own ac- 
count is not improbable ; fur all caterpillars are rather 
sensitive, and jerk themselves when touched, particu 
lari y should any of their companions come upon them. 
In most cases the jerk succeeds in driving away 
the intruder; but in the cannibal species it only serves 
iis a cause, of irritation which leads them to plunge 
.1. It. t Oiuvrcs, ii.37. 
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rox*ni'i:i. f I.n-^iortttupn nr I rriVi-p. li.'ir. 

ihclr in'iUHlil)U'S into tfu- nlfiMKlt-rV l)()(iy. Wo. linvr 
had a brood Dt liio caterpillars ul* i!;c cinnabar modi 
((UtUhnnrpha JfK Stkimikns), which, nofwifli- 
stajulin^* their jcrkniL*: and \\nlliin«i', devou!<*d nm- 
another, till only <»ne <»ut <d ten remained . 

'Fo retmii t(» Shak'^jieare’s cricket, it is well known 
to every boy that the luld cnie, ol a. fine i^reen coionr 
{Acritla viridmi/na), which durinjjf the simmier 

♦ . 1 . i; 
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months is by no means sparing of its stridulous 
music, instantly ceases to crink the moment it hears a 
foot fail ; and hence it is not easy to discover the spot 
where it is, unless it be approached in the most cau- 
tious manner, for it is silent if a person approach 
within several yards of it. BrunelH, an Italian 
naturalist, tried some experiments upon this insect, 
more satisfactory than the preceding ones of Bonnet. 
He kept several in a chamber, which continued their 
crinking song through the whole day ; but the instant 
they heard a knock at the door, they were silent. 
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He subsequently invented a method of imitatini^ their 
sounds, and when he did so outside the door, at first 
a few would venture upon a soft whisper, and by and 
bye the whole party burst out in chorus to answer 
him ; but upon repeating the rap at the door, they 
instantly stopped again as if alarmed. lie likewi.se 
confined a mule in one side of his garden, while he 
put a female in the other at liberty, which began to 
leap as soon as she heard the crink of the male, and 
Immediately came to him, an experiment which he 
frequently repeated with the same result*. It is re- 
markable that the males alone of these insects are 
musical ; for “ the females,” us Swuinmerdain long 
ago observed, “ of locusts, grasshoppers, and others, 
make no noisef.” We may in passing reque.st our 
readers to remark, that Briinelli’s insect has very long 
antennsc. 

It seems to be nut illogical to infer, from the 
variety of sounds produced by insects, that, in the 
instance in question, as well as in many others, they 
are intended for signals to their coinpanious, who, 
of course, must possess organs of hearing. The 
drum nr instrument by which tlie last-mentioned in- 
sect produces its lou<l music has been described by 
l)c (jJeer, and subsequently by Jjichtenstein '"Onr 
male green field-hoppers,” says the Ibrmer, “ in that 
part of the riglit wing’ ease which is Iblded hori/im - 
tally over the trunk, ha^e a round plate, made oT 
very fine trans|)areul nienibrane, resembling a little 
mirror or piece of talc, and as tense as a drum. It. 
is surrounded by a strong and j)rominent nervure, 
but is concealed under the tiild of the left wing case, 
where also there are strong nervnres corre.sponding 
to what may be called the hoop of the drum. It is 
exceedingly probable that the quick niotioii with 

* Coiniiifnl. Instit. Ituiii.ii. ItMt, \t., i.i'lim i;'n, 

t biblia NalcM', i. Ui 7. J Limi. Trans, ii. T'!. 
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which the insect rubs these nervures a^inst each 
other, produces a vibration in the membrane, whence 
the sound is augmented V* By alternating the mo- 
tion rapidly from right to left, the sound is produced 
ill an almost continued strain, as we have remarked 
in those we have kept in our study t; while in the 
crickets, who alternate the motion more slowly, the 
sound is emitted at interrupted intervals, — a remark 
which any jierson may readily verify. 

The grasshoppers and locusts (Locustidai) pro- 
duce their chirp by applying the hind shank to the 
thigh, rubbing it smartly against the wing-case, and 
alternating the right and left legs. They have also 
a drum like the preceding family {Gryllidts) for 
augmenting the sound. ** On each side,” says De 
(ieer, of the hrst segment of the abdomen, imme- 
diately aliove the origin of the hind thighs, there is 
a large deep opening, somewhat oval in form, and 
partly closed by an irregular flat plate or lid, of a 
iiard substance, but covered by a flexible, wriukled 



Dnini of tho (frasshopper. 

A, r;irti)f tlio first nnu nf Ih^ alnltvini'n, greatly magnified, a. Deep 
p.'trlially rovrred by the plate A. 

Ij, 'J'lir raviry wilh flie^parfs a.s (hey appear when (he plate h is re- 
iiiiiv'Ml. r, Whitt* iiiiMiibr.'Uie, stretched across the bottom of the cavity* 
(>\ ;tl bolt*. 

♦ Dc Ciccr, Mf'inoires, iii. 4*29. 


t J.R. 
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membrane. The openings left by the lid is in form 
of a half-moon, and at the bottom of the cavity is a 
white membrane, shining like a mirror, and tensely 
stretched. On the side of the opening', toward.«i the 
head, there is a small oval hole, into which the point 
of a pill may easily pass ; and when the iiicnibraiie 
is removed a large cavity is brought into view. The 
whole of this apparatus seems to contribute much 
both to produce and to increase the sound caused by 
the insects 

We have examined the hole mentioned by De 
Geer in a number of individuals, and have been 
struck with its rescmblniice to the hole in a military 
drum, as well as in violins and guitars. Wc found, 
indeed, upon stopping up this hole with a bit of wafer, 
that the insect could no longer produce its ])eculiar 
sound, but only a sort of nmtlled scraping f- Swam- 
merdam was acquainted with this instrument, though 
he does not inention the hole. “ 'flie grussbo])per,’* 
he says, “ has two peculiar small drums, like the 
drum of our ear, which being struck by the helj) of 
two luiiuJatcd cartilages, vibrate tJie air in such a 
mutmer as to prodiu ct the souiui j.” 

Tile crickets {.Irlif/ulrf, l.i. \( h), another faiiiiiy 
of this order of insects, are well kiuuMi lnr the;r 
chirpiiig-soiig, which, associated as it is citiu r w it!i 
the snug chimuey-coriier or the sioishii'e nl siuo'uc i, 
ailiirds a pleasure which certainly docs not ari c fr<M!i 
the intrinsic ijiiality ol its musie. “ Sounds,’' it is 
well ohserved by White, “ do not always uise le- 
pleasure according to their sweetness and iii< iod\ ; 
nor do harsh sounds always displease. 'I'hus tiie 
shrilling of tlie ficld-criekcl {Arlo ln < (/nijirsln'.'t, 
Fahk.), though sharp and striduloiis, yd mancllously 
delights some hearers, tilling their minds with a iraiti 

* l)i; (iiur, MiMin.irF-*. ii:. IT!, 
f J. Jv. }. JJi!)!ia NdltJi.i', i:. »!/. 
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of summer ideas of every thing that is rural, ver- 
durous, and joyous 

** Sounds inharmonious in themselves and harsh, 

Yet heard in scenes where peace for ever reigns, 

And only there, please highly for their sake.** 

Cow'rsR, Ta$k, book i. 

Tills circumstance, no doubt, causes the Spanianis 
to keep tliem in cages, as we do singing-binis. White 
tells ns, that, if supplied with moistened green leaves, 
they will sing as merrily and loud in a paper cage as 
ill the fields; but he did not succeed in planting a 
colony of them in the terrace of his garden, though 
he bored holes for them in the turf to save them the 
lalioiir of digging. 

Swammerdam entertained a diiferent notion of 
their music. “ I remember,” says he, “ that I 
once saw a whole field full of these singing crickets, 
each of which had dug itself a hole in the earth two 
fingers deep, and then, sitting at the entrance thereof, 
they made a very disagreeable noise with the creak- 
ing and tronuilous motion of their wings : when they 
heard any noise they immediately retired with fright 
into their little caverns f.” 

The hearth-cricket {Acheta domestied), again, 
tlinngh we hear it occasionally in the hedge-banks 
in Slimmer, prefers the warmth of an oven or a good 
tire, and thence, residing as it were always in the 
torrid /.one, is ever alert and merry, a good 
Christmas fire being to it what the heats of the dog- 
days are to others. Though crickets arc frequently 
heard by <lay, yet their natural time of motion is only 
in the night. As soon as it becomes dark, the 
ehirjiing increases, and they come running forth, and 
are often to be seen in great miinbers, from the size 
of a Ilea to that of their full stature. Like the field' 

* Nat. lii.sl. of Sclborne, ii. 73. 
t liiblia NiUura;, i.33. 
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cricket, they are sometimes kept for ttieir music ; and 
the learned Scaliger took so great a fancy to their 
song that lie was accustomed to keep them in n box 
in his study, [t is reported that in some parts of 
Africa they are kept and ted in a kind of iron oven, 
and sold to the natives, who like their chirp, and think 
it is a good soporific *. Milton chose for his contem- 
plative pleasures a spot where crickets resorted : — 

“ Where glowing embers through the room 
Teach liglit to counterfeit a gloom, 

Far from all resort of mirth, 

Save the cricket on the hearth .” — // Penurroin. 

We have been as unsuccessful in transplanting the 
hearlh-crickct as White was with the field-crickets. 
In two dirterent houses we have repeatetlly intro- 
duced crickets, but coidd not jtrevail oti them to stay. 
One of our trials, indeed, was made in summer, with 
insects brought from a gardeti wall, and it is pro- 
bable they thought the kitchen fireside too hot at 
that season t- 

The instrument upon which the male cricket plays 
(for the female is mute) consists, as in the preceding 
case, of strong iiervnrcs or rough strings in the \vii:g- 
case.s, by the friction of which against each other :i 
sound is produced and cominnnieated to the nieni - 
hranes stretched between tliem, in tin? same \va\ that 
the vibrations caused by the friction of the liiige* 
npon the lamboiirine are dilftisetl over its siulaie. 
NVe deem tliis explanation the more necessary, :>s it. 
is erroneously .staled in a popular work. ‘‘ 'I’liat the 
organ is a membrane, which in contrjicting, by means 
of a muscle iiiid tendon phured under the wings ol 
the insect, ti>hls down .somewhat like a fan and 
this being ” to ways dry, yields by its mol ion a. sharp 
piercing sonml j;.” 

Mmilifl, rin: ilrtmi 1 11 -ff! . 1 -Ui. i K* 

;;; r*iii!'U;v, A?iiiii. -.i I , <• i. 



HBARINO IN INSECTS. 


83 


Insects of a very different order (Homoptera, 
Leach), but which our translators have confounded 
with the fp'asshoppers, have been famous for their 
singiuG^ from the earliest antiquity. We allude to 
the insects which we have called tree-hoppers (Ci- 
cada:), so remarkable for the instrument with wliich 
they cut grooves in wood for depositing their eggs *. 



( si, If of (Ilf f iraila. of cirada. 

'It It Thf i.miT ilninis; b, the niuscolar strinKst; n c. the inner drums. 


Their musical organ is no less interesting, as it has 
Ih ou described by llfeauinur, whose account we shall 
follow. It is only the male tree-hopper which is 
mtisicstl, and for this purpose he is furnished with 
a ]iair of drums, one on each side, consisting of two 
large plates, oval or circular in some, and triangular 
ill other species, fixed to the trunk between the belly 
and the hind legs. When this exterior membrane 
* iiev Insect Architecture, p. lSt). 
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is raised, a cavity is brought into view, part of which 
seems to open into the belly, and another part to 
be covered with a second membrane, much more 
delicate than the exterior one, tensely stretched, and 
iridescent, and in the middle there is a horny plate, 
placed horizontally along the bottom. All this, how 
ever, seems only a secondary portion of the instru- 
ment ; for the sound is in the Brst instance produced 
by a bundle of muscular strinp;s, which are attached 
at one extremity to another membrane in the interior, 
obviously the true drum ; for when Reaumur pulled 
the strings and let them go again, the sound was 
produced even after the insect had been a long while 
dead. These muscles, indeed, are so attached to 
the under concave surface of the drum, that when 
they pull it downwards and let it jerk quickly back 
again, a vibration is produced ; the sound issues 
through an opening contrived on purpose, like the 
opening iu our own larynx, or the sotind-hole in a 
violin*. 

As ill the case of the field cricket, very (lilleront 
opinions ajipear to have been held of the music of 
the celebrated tettix (TtTT<f) of the Grecian poets. 
“ ill the hotter mouths of summer.” says j)r. Shaw, 
” especially from midday to the middle of the after- 
noon, the cicada, tettix, or grasshopper (as we falsely 
translate it), is perpetually stiiiiuing our ears with its 
most excessively shrill and ungnitcful noise. It is ui 
this respect the most troublesome and impertinent ot' 
insects, perching upon a twig, and sipiulling some- 
times two or three hours without ceasing, ihcn’by 
too often disturbing the studies or short repose tliat is 
frequently indulged in these hot climates at those 
hours. The tc.iix ol’ the (ireeks must have had a 
quite dilierent voice, more soft, surely, and melodious, 
otherwise the fine orators of Homer, w ho arc eoni 
• iteaiiiiiiir, Mem. V, tv's. 
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pared to it, can be compared to nothing better than 
loud loquacious scolds*/' Dr. Shaw appears to 
forget that a loud clear voice was one of the highest 
excellences of a warlike orator in addressing a body 
of troops in the open air, and that Virgil seems to be 
much of the same opinion with himself as to their 
musical powers t, which Sir J. E. Smith calls a most 
disagreeable dull chirping 

One would suppose from this, that instead of 
the tuneful cicada, celebrated by the Greek poets, 
our authors were referring to another family {Ful- 
fjoridre), who a|)pear, however, to sing by night 
rather than by day, such as the great lantem*fly 
(Fitlgora laniernaria, Linn.), which makes a noise 
somewhat between the grating of a razor*grinder 
and the clang of cymbals, so loud also that it is 
called scare-sleep, by the Dutch, in Guiana §. It is 
probably the same or a similar species which Ligon 
tolls us makes a great noise in the night at Barba- 
docs. They “ lie,” he says, ” all day in holes and 
hollow trees, and as soon as the sun is down begin 
their tunes, which are neither singing nor crying, but 
the shrillest voices 1 ever heard : nothing can be so 
nearly resembled to it as the mouths of a pack of 
small beagles at a distance.” This author, however, 
thought this sound by no means unpleasant. “ So 
lively and chirping,'' he continues, *^the noise is, as 
nothing can be more delightful to the ears, if there 
were not too much of it, for the music hath no iiitcr- 
inission till morning, and then all is hushed ||.” Pos- 
sibly he may allmle to anotlier insect (Tettigonia 
septetidr< i/n), which is «:iid to visit Philadelphia, in 
iiie inontli of May, every seventeen years, in num- 
bers iilmosl incredible, and makes so lotid a noise that 

* Travels in Rarbary, p. 18f!. 

( icorgics iii. .TiS. | Tour on the Continent, iii. 95, 

o .siudinaii; Surinam, ii. 37. || History of Uarbadocs, p. 55. 
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people are stated not to be able to hear each other 
speak*. 

In the latter case recourse might be had to a re- 
medy, recorded by Ledelius to have been ettectual 
in the case of crickets. A woman, who disliked tlieir 
music, and had in vain tried to banish or silence them, 
at length succeeded by accident Having one day 
invited several guests to her house to celebrate a wed- 
ding, she procured a band of music, with drums and 
trumpets, to entertain the company. This music 
was so much greater than the crickets had been used 
to or could imitate, that they instantly took to ilight, 
and were never afterwards heard in the house t* 

That the real cicada; are very noisy, however, tliere 
can be no doubt, irom the testimonies above (juoted : 
besides, Smeathman, who lias given so interesting 
a history of the white ants, says that a cicada may be 
heard to the distance of half a mile, and that the 
singing of one in a room will immediately silence a 
whole company | ; and the Swedish mituralist. 'J'huit- 
berg, tells us that a Javanese species makes a noise 
as shrill and piercing as if it proceeded irom si trum- 
pet §. Yet there cannot be a dotdtt that these loud 
songsters were the of the (ireeks, and were 

placed upon a harp as the emblem of music, because, 
us Moiitret gives the legend, when two rival musicians 
(Kumonius and Ariston) were competing upon the 
harp, a tetlix. Hying to the former, and sitting upon 
his iiarp, supplied tlie place of a broken string. ;uid 
si) secured to him the victory jj. Madam Mcriau ^:l\' 
that the music of another species {Ti Itlnnn) 

is thought to resemble the sound of (be haip ‘■o nearly . 
that the Dutch actually' call it the harper. 

* Sloll, f j#. 'Mt. 
f Nutiiix*. J 

I liint'U'V, Anirri. 

§ IViucl-, i\. j: Vi . . 
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Amidst all this variety of conflicting opinions, we 
need the less wonder that the Grecian poets should 
praise the music of the cicada, and imagine it to feed 
on dew, and live in perpetual youth, — fictions, how- 
ever, altogether poetical and visionary ; for, like the 
rest of this order, it feeds on herbage and leaves, and 
so far from being long-lived, it does not, we believe, 
siii’vive its arrival at maturity more than a week or two. 

The preceding are the most celebrated of our in- 
sect musicians, but there are numerous others, which, 
though less celebrated, are not unworthy of notice, and 
ireipiently attract the notice of the most incurious : 

“Sor uiidelightful is the ceaseless hum. 

To him who muses through the woods at noon, 

Or drowsy shepherd as lie lies reclined.” 

Thomson. 

Yet none of these sounds appear to proceed from the 
same organs us the voice in larger animals, from the 
throat and mouth ; for the buz of flies, the hum of 
ia'cs, the drone of bcetle.s, and the ominous click of the 
death-watch, are all produced, as we have already ex- 
plained, (together with the sounds of the cricket and 
the cieudu,) by the wings or other organs Iteatiug or 
fretting on some vibratory substance. It may prove 
interesting to mention a few of the more curious facts 
eoiineeted with this subject. 

lu the ease of bees, Swammerdam correctly re- 
marks tliul none of their air-tubes open into the 
liioutb ; and e\eu if they did, or should air be im- 
pelled thither out of the stomach, the narrowness of 
the^ lube is ill lilted to produce sound. Their hum- 
ming, tlicreline, be thinks proceeds from the wings 
alone, particularly the small membranous wings at 
the slioidder, when played upon by air propelled 
t'om the sohjacent air-tubes or spiracles*, lu another 

« iSibliu Natura>, i. iil7, 
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88 


INSECT MISCELLANIES. 


place he says, Bees make a noise by the motion of 
their win^s, which is increased by the internal air 
propelled out of their bodies throiiirh the air-tubes at 
the same time ; for some of these ]>ipes open with 
wide apertures under the willies. Certain cavities, 
also, fit for receivinsf and vibrating the air, and formed 
under and between the wiiii^s, contribute to this. 
Nor must the shoulder-blades l)e excluded from their 
share iu this music, since they are placed Just above 
the wina;s, joined to the chest, and haviiijj^ under their 
breadth the openings of several air-pipes. It is thus 
the motion of the wings, with the assistance of all 
these parts, and by force of the ])ropelled air, makes 
the humming noise pecidiar to that insect*.” M. 
Chabrier has iu part adopted this opinion us to the 
eflcet of the airt. 

Ileaumur ol)servcd that the various sounds of bees, 
whether more or less grave or slirill, are produced by 
the wings beating more or less rapidly against the air, 
according also, it may be, to the diHereiit angles at 
which it is struck J. The latter observation reminds us 
of the toy called the hiniimr.r (in Scotland a fl'liiiinn r- 
spnln), which produces a sound nearly resembling the 
hum of a bee, though rather deeper, and more loud. 
It consists of a thin j)ieee of deal, aboul si\ inches by 
two, deeply notehefi all round the e<lge, (o one end of 
which a string is tictl for the purpose; of whirling it 
rapidly round, as is done in slinging, when the sound 
alluded to is jmidueed. lint it is indis|)ens:il.le that 
it have two motions, — one round the boy who whirls 
it, and another round its own :i\i^ : in the s-une w:i\ 
as we lU'esninelbe \ei lieal \i!iration of the bees" w ing ^ 
combined Wiiih it'- pas.iage through tiu* air, max ean-f 
the hum. 

Reaumur expressly says, that a. hee wlio c wings 
• liil-li » . ». j 

t Iv.-iH snr )c Vt>l fl»‘.s ;M t r. r. '•</. 
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are eradicated is perfectly mute; but John Hunter 
affirms, that thoujrh the wings be cut off and the legs 
held fast, they can still emit a shrill, peevish sound, 
as they can also do when their wings are smeared over 
with honey, and even when they are held under 
water, which he observed to vibrate at the point of 
contact with the air-holes at the root of the wings*. 
A French naturalist infers from Hunter’s experiments, 
that the hum is rather caused by a tremulous affection 
of the entire body, than by the strong vibration of the 
upper wings f. That it is not the wings alone which 
produce the sound is proved by the well-known fact, 
that many insects of the same order fly silently 

White, of Selborne, observed a sound like tliat of 
bees, for which he could not account. “ There is,” 
he tells IIS, “a natural occurrence to be met with in 
the highest ])art of our down, on the hot summer 
days, which always amuses inc much, without giving 
me any satisfaction as to the cause of it ; and that is 
a liind audible liiimniing of bees in the air, though 
not one insect is to be .seen. Any person would 
suppose that a large .swarm of bees was in motion 
and playing about over his head§.” We have fre- 
tpuMitly observed this hiimming in the neighbourhood 
of l.ondou, in (.'openhageii Fields, on llanipstead 
Heath, and at .Shooters’ Hill, and tiir .some time were 
as iiineh |iu/.'/.led to explain it as White ; till we, on 
several oeeasioiis, ivniarked a troop of swallows busily 
hawking liigli overhead where the humming was 
heani. ’I'liere could he no doubt, therefore, that it 
was oeeasioiied liy insects, invisible to us in conse- 
ipienee of tlieir distance. In another instance, we 
coolft plainly see nnmliers of hoes passing and re- 
pas^ing at a very considerable height, in their way to 
and ifoin .some blossomed lime-trees, as we supposed, 

' riiil. Tnir'.. f.ir I “02. Diet, ites Scioncc.s Naliirellcs, 

t. Kiil>y aiii) Spoiice, Intr. ii. 370. ^ Nat. Ilist.ii. 

1 3 



90 


INSECT MISCELLANIES. 


which were at a {^ood distance from the spot where 
we stood, — the primary cause, perhaps, of their dyings 
high*. 

“That purely rural, little noticed, and, indeed, 
local occurrence,” says Mr. Knapp, “called by the 
country people ‘hummings in the air,’ is annually 
heard in one or two fields near my dwelling. About 
the middle of the day, perhaps from twelve o’clock 
till two, on a few calm, sultry days in tfuly, we occa- 
sionally hear, when in particular phices, the humming 
of apparently a large swarm of bees. It is generally 
in some spacious open spot that this murmuring first 
arrests our attention. As we move onward the sound 
becomes fainter, and by degrees is no longer audible. 
That this sound proceeds from a collection of bees, or 
some such insects, high in the air, there can be no 
doubt ; yet the musicians are invisible. At these 
times, a solitary insect or so may be observed here and 
there, occupied in its usual employ, but this straggler 
takes no part in oJir aerial orchestra * ” 

The bu/. of flies has been found no less difficult to 
ex{)lain than the hum of l)ees. That it is not j)i-o- 
diiccd by the wiiig.s alone .striking tjpori the air, is 
j)roved from the lact of many insects of rapid tlieht, 
such as the dragon (lies (^Lihtlhilina) and the cvuue 
flics (Tipulidfc), flying silently. Some flies, again, 
are able to j)roduce a loud buz when not on the 
wing. Of this, lui instance hus recently oi.eiirred 
to, US in the wasjj fly (Chry.mfo.rum J'asciolohim, 
'Mi’.u;KN),whieh had got, into our study, and Kept np 
its |>ecidiar buz wlien resting, iipparently inotion!es>., 
on the window-frame; yet, when we t»bs( rved it mi- 
nutely, there was still a pireeptihle \ihrittory tumor 
in the wings, similar to tliat of ;i harp-:-tring, hut so 
rapid as at first to esctipe tin? eye. 'J’lie same l.inz 

• I.K. 

t Jouru, of a NalnraliM. p. .570, III 
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Wasp fly {Chrysotoxum fasciolatum'), 

was coalhmed when we held the insect by the feet ; 
but, on placing a slip of card loosely over the wings, 
it became so inufHed as to be almost imperceptible, 
and, on laying hold of the wings, it ceased altogether. 
From all we could observe respecting this sound, it 

aj) pearcd that it could not be referred simply to any 
muscular movement, but must have arisen either from 
air playing on the membranous edges of the wings 
at their origin, as in the case of anEolian harp-string, 
or by the stroke or friction of some internal organ 
upon the roots of the uervures*. 

Jiatreille seems to have overlooked the vibrating 
tiTiuor to which we have alluded, when he contends 
that the noise oi'ilies on the wing cannot be the result 
of friction, because the wings arc then expandedt. 
Rot, even if the tremor were invisible to the eye, we 
siioiild not he authorized to conclude that it was not 
])ro<lu(;(f(l ; for the ingenious experiments devised 
1)^ Dr. (Miladni, of Jlerlin, and recently extended by 
Ai. i'*ia\art, distinctly cxliibit the existence of vibra- 
tions in inclallic plates when their edges are played 

u] )()n l)y a violin bow, in the curious forms into which 
sand si)rca<l tm the jdates arranges itself; though 
utliorwise those vibrations are for the most part ini- 
|ioicoj)til)lo. Wc may also refer to Dr. Wollaston’s 

* .1. Jt> f Hist, 06n^r. des Inscctes. 
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remarks on inaudible sounds, to which we shall after* 
wards advert. 

In another place, Latreille, in mentioning the sin- 
gular organs called balancers, or ])oisers (hal teres) ^ 
says, they occupy exactly the situation of the spines 
in bees and wasps, with spiracles in the same manner 
situated behind them, whence it is evident that the 
hinder part of the chest, where the balancers arc, cor- 
responds to the part wliich, in the male cicada and 
the cricket, contains the orgi ns of sound*. From 
the form of these balancers, as tlicy have been called, 
being much like a drum-stick, we miglit be led to 
suppose them to be the very instrument emplo\eil to 
produce the sound ; but, as they have been viewed iii 
n different l/ghf, it may be |)roj)er to lake rnuice of if. 
Derliarn, accordingly, thinks that both the-(‘ and tfie 
winglets {alulrr*) in two-winged Hies {Dipfrrti), are 
for rendering the llight more •steady. It <hii* of the 
poisers,*’ he says, ‘’or one of the le^^ser auxiliary 
wings be cut off, the insect will Ilyas if one >hle over- 
balanced the otlier, until it fallcth on die uroinni ; so 
if lioth be cut off tfiey will fly awkwanhy and un- 
steadily, iiianifcsting tlie defect ol' sorn#* \»Ty nc« t 
sary [>art. The use, no doubt, of tlii*-e • f r-. and 
secondary lesser wings, to (mjI^*** the l>od\, ajid 
obviate all tlic vacillations ih.cna)!’ in lligir, 
the insect, as the long poic, hideit at ih- \ nh 

lead, does to the rojic-daiicer^/’ Scia i . » «, ho.\ i, 
found that any mutilation of tdihci mu (*«■ u’! iLm* 
winglets, or the poi.-^er'i, in a er:uii‘‘ll'. ■ 

c(tla) j)revcnted it tioni tUing at all, aiul - 

tures tliat the poiMers are air-holder^ 

Schelver, however, round that a lly c.»nii,iM ‘d in 
buz when (lie poisers were cut oil', -an ^- .pc.uuuu if 

* •, ! • * 

}■ a I?'’!, • . 

f W A.'ficv. Jlri. 
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often repeated witli the same result; but when he 
mutilated or removed either one or both winglels, the 
buzy.iuii; ceased 

l)e (Jeer, upon examination of one of the wasp-flies 
{Si/rp/iidfi'), satisfied himself that the buzzing was 
]>n)duetd by the frietiou of the root or base of the 
nings against the sides of the hollow in which they 
are iuseried. For this purpose^ he took hold of each 
ning wiili liis fingers and thumb, and stretching 
tliem <mi in opposite directions, to prevent their mo- 
tum. and at tin* same time taking care not to hurt 
lilt* insect, no sound was jiroduced. Not con- 
irnied uilh tliic, he eut off both wings of a svrphus 
\er\ near tlieir roots; but this did not prevent it from 
l>u//.ing any more tlian the excision of both the poisers 
and tiu' wingK'ls, for, on examining the parts with a 
inicroseope, he perceived that the remaining roots of 
the wings (-ontinued to vibrate, and the buzzing to 
go on, nor did il cease till he completely eradicated 
tin* wings t. 

* Arcliiv., ii. 210 — 17, f Mcmoircs, vi., 13, 
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In the spirit of banter, Aristophanes makes ChiC* 
rephon ask Socrates whether <rnats buz with tlieir 
mouth or their tail*. Mouilet pronounces that the 
sound conies fruni the mouth, because the sound is 
louder when they approach than when they retire f. 
“ After all,” says Kirby, “ the friction of the base of 
the wings against the chest {thorax) seems to be the 
sole cause of the alarming buz of the gnat, as well ns 
of the other two-wiuged liies {DijAcra).” This expla- 
nation however seems not to accord well witli Mr. 
Kirby’s additional remark, that gnats do not always 
hum when they tly; for he oiiglit to be prepared to 
show that the wings do nut rub on the thorax when 
they are silent. ” 1 have observed," says he, •‘that, early 
in the spring, liefore their thir.st fur blood seizes tiiem, 
gnats when flying emit no .sound. At this moment 
(February Ihth) two females are flying alxnit my 
windows in perfect silence. The warmer the weather 
the greater is their thirst for blood, the more lorcihie 
their flight, the motion of their wings more rapid, 
and the sound produced by that motion more intense. 
In the night — hut {lerhaps this may arise fonn tiu* 
universal stillness that then reign.s — their h'im :it>- 
pcars louder than in the day: whence it> tone'- nnty 
seem modified by the will of the animull..” 1 here 
can lie no doubt of the fact that gnats sotiu tlnu ^ t!\ 
in silence, however it may be explained : h ut 

observed that in a house where the hum :;ii:us 
wa.H not a little annoying in August, \vc tou.il mn 
hear one in the eml of Sept('jH!>er, il.ongit wo 
listened carefully to e%'cry iiuh\itluai which wt 
on the witig§. Tin; ‘"jarring Imm ' tt'i'- ti'.i 

mnann), as Virgil expresses it, of the gad-tly c- n-i 
less annoying to cuttle than litut ot the gnat and tin 

♦ \uh«*. t .'UM. *"*7,. 

I (fitr. ti.y rl 
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moHqiiito (Culex ) is to us, but probably for 

a diflerent reosuii *. 

The drone of the dunfr.beetle (Geotrupen stereo- 
rarius), on the other hand, is, like the hum of the 
inclustriuns l)ee, rather pleasant than disagreeable, 
from its being associated with the still twilight of a 
summer’s evening; though Linnieus was certainly 
wrong in thinking it an indication of fine weather. 
It is probably occasioned by the friction of the wing- 
cases upon the base of the wings, throwing them 
into vibratory motion. Thoiigh most commonly re- 
marked in this beetle, it is not ))cculiar to it, for we 
have observed it, though not quite so loud, in the 
flight of the musk-l)eetie (Cerambyx odoratus, Db 
( i hkb) and in the green rose-chafer (jCetonia aurata)^ 
w'liose loud humming, as we once noticed in one 
ll)iiig around a wild rose-tree in Epping Forest, made 
us cupposc it to be the violet carpenter-bee {Xylocopa 
rinlarra), which has not hitherto been found in 
llrituint. 

Most of the larger animals have particular cries ex- 
pressive of fear, distress, or danger; but we are not 
uell acipuiinted with these in the insect world. The 
( ne most familiar, but not, that we are aware, men- 
iiDiied by naturalists, is the peculiar buzzing of flies 
when they fall into the fangs of the spider. We 
say •* piTuliar." because it is altogether unlike any 
snuiid ( initlcd by flies at any other time. As a fly 
does not emit this sound when it is accidentally 
beiraycd to venture too far into a honey-pot, nor 
ohen it is caught by the hand, it must arise from 
some instinctive knowledge of the nature of its arch 
enemy, rather limn from the mere circumstance of 
it*; being cntrappe<l : yet we have heard flies emit 
this sound when caught in a spider’s web that had 

* Kve Insect Archilecturt) p, 405. f J. R. 
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been deserted by the proprietor, as well as when 
pounced upon by a huntinsr spider, which spins no 
web. We have not been able to satisfy ourselves 
whether or not this sound of distress is produced by 
the same ortran as the common buz in flyinsf*. 

One of the most puzzling sounds to the curious in 
such inquiries, is that emitted 'by the death’s-head 
moth (Arherontia Atropox), when it is cau|rht and 
kept a prisoner. This is described to l)e a loud 



shrill rry, sorni.*what likf lliat (4 a ijhium . hut fiiiufi 
more piteoirs. M. Ktirrey the ‘'Uini4 ilit* 

rjipiil propulsion (il uir rroin two cuviiii/s in lla^ lu iU t ; 
Srhroeter in its nihliin^ it> iis li4‘;u! ; 

and llosel to tlie friction of the chest ifj)on the ahdo 
moil, 'riiiit the winirs atv not cijncenuil in it, 
proved hy the cry heiiijj^ uUenal when l«>ih tiiey and 
* J. K. t Liliiiiif, Uc;;i)C 
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the body are held firndy down. Rdaumur, after 
many experiments, concludes, that “ in the more 
minute parts of Nature’s works there is always sorne- 
thiiijr which we cannot explain.” it appeared to him 
most probable that the cry came from the head, per- 
haps from the mouth, or rather from the ton^rue, and 
it inifi^ht be by friction of the jialpi a^iiist the tongue ; 
for when he unfolded the spiral tongue with a pin, 
the cry ceased, but was renewed the instant it was 
coiled up again between the palpi, lie then pre- 
vented the jialpi from touching the tongue, which 
also stopt the sound, and when only one was per- 
mitted to touch it, the sound was much more feeble*. 



L a 


s i-y|>rriiiifDls on U.c ileathVhPHii hawk-moth, ff, the longue 
lilt M pm ; h, the palpi pre^'eiitnl from touching the toogoe. 

Iluhor. without mentioning the particulars, says 
he has ascertained that lieauninr was quite niis- 
taUeni'. Kiiirranielle informs ns that M. dc Joliet 
pincived out the jaws (niarilltr) and cut oil’ the palpi 
of one of these moths, and yet the noise was pro- 
duced when the wings were agitated. Being thence 
led to examine the wings, ho found two concave 
scales at their luise, which he supposes may he the 
organs of sound; and when the scales wore cut off, 
the insect, he says, became innto. M. de .Tohet 
thinks the sound is produced by the air being 

f On hccs, |i. 313, Note. 
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•ttddenly piqMdIed againrt these scelee hy tkt ae- 
tion of the wings. M. liorrey agsin states Uiat the 
aotind arises iiom the air escaping rapidly through 
peculiar cavities communicating with the spiiaclea, 
and furnished with a fine tufl of lutirs on the sides 
of the abdomen*. M. Passerini, curator of the 
Museum of Natural History at Florence, has lately 
investigated the subject more minutely, lie traced 
the origin of the sound to the interior of the head. 
In which he discovered a cavity at the passage where 
muscles are placed for impelling and expelling the air. 
M. Uumeril has since discovered a sort of membrane 
stretched over this cavity like, as he says, to the head 
of a drum. M. Duponchel has also confirmed by 
exf>erimefit the opinions of Passerini and Dumeril, 
and confutes Lorrey, by stating that the noiM- is ]>ro- 
duced from the head when the body of the insect is 
removed t. 

The deathVbead moth is not the only insect whose 
sound alarms the superstitious. Insects, which are 
much more common, though firom their miiiuteiieos 
not so fiftcn seen as heard, otien .strike the unedu- 
cated with terror as the messengers of death. V\ e 
refer to tlie sound which most of our rt'uders may 
have heard is.suing fn^m olrl tinil>er or old books, 
resembling the ticking of a watcli, and hence jjopu- 
larly calleil the dtath-waUh. Some writers, who 
are desirous of tusing thought very accurate, are 
particular in di.stinguishing a certain insect as the 
genuine death-watch, while others are held to Ik> 
spurious ; yet there can Ik: no doubt that the same 
sr>rt t>f ticking is produced by several .species. La- 
treille, indeed, seems to say that it is common to a 
whole genus (Anohium,FKniu\) ; and besides these, 

* Stephens's lUutlr. ( Hausi.) i. IKi. 
t Annalesdes Science's Nalurulles, l82ti, 

t faunilka Matunlies, i. 464, ed, liiii'J, 
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of which Mr. Stephens enumerates ten species (bund 
in Britain, we kMW at least two species of a very 
diflbrent genus {Atropot, LbaOh), also indigenous, 
which pn^uce the so much dreaded sound. 

Sir Tliomas Browne considered the subject of the 
death'Watch of great importance, and remarks that 
the man “ who could eradicate this error from the 
minds >of the people, would save from many a cold 
sweat the meticulous heads of nurses and grand* 
mothers as such persons are firm in the belief, 
that— 

The solemn death-watch clicks the hour of death. 

Swift endeavoured to perform this useful task by 
ineans of ridicule. His description, suggested, it 
would appear, by the old song of “ A cobbler there 
was, and he lived in a stall,” runs thus 

" — - A wood worm 

That lies in old wood, like a hare in her form, 

With teeth or with claws, It will bile, it will scratch ; 

And chsmtwimaids christen this worm • death>watch ; 
Because, like a watch, it always cries click. 

'I'hcn woe l>e to those in tlie house that are sick I 
Fur, sure as a guu, lliey will give up the ghost, 

If tlie maggot cries click when it scratches tlie post. 

Hut a keUle of scalding hot water injected, 

Infsitihty cures the timber affected : 

The otiien is broken, the danger is over. 

The maggot will die, and Uie sick will recover f.” 

It niny Ik' well to give a few notices from natural- 
ists who have observed the proceeding's of those 
insects. “ 1 possess,” says Swammerdam, ” a sinail 
beetle, which, having firmly and strongly fixed its 
foremost legs, and licnt and put its head through 
the s|Hice between them, makes a continual noise in 
* Vulgar Krrors. 

t (jtioled in Kirby and Spence, IntC, il. 38C. 
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old pieces of wood, walls, and cdlings. . whidi is 
sometimes so Iqud, that, upon hearing it. peq;de have 
been persuaded that nocturnal hobgoblins, ghosts, 
or fairies wandered about them. Other species of 
beetles make a strange noise by rubbing their head 
against their breast, anti others press their tail or 
belly close to their wing-cases, and by that means 
also make an uncommon creaking*.’' 

Derham kept a male and a female {Anohium tes- 
selatum ?) together in a box for alx>ut three weeks, 
and by imitating their call, he could make them click 
whenever he pleased. At the end of this time one 
of them died, and soon afterwards the other gnawed 
its way out and esca|>ed. Mr. Stackhouse also kept 
a beetle of this kind in a box, and carefully observed 
the mariner of its Ireating. .According to him. it 
niises itself on its hind leffs. and, with the Ixxly 
someivhat inclined, liettts it-, fiead with great tlm.*e 
and agility against the place on wluch it stands. 
One of them, on a sedge-lioltomed chair, exerted so 
much force, tiiut its strokes were iin;tress(‘d ami 
visible in the exterior coat of tise Mjdge. Itir a ]»(>ace 
equal to that of a silver fwnny. 

M. (ieoff'roy suppo'-es the iioisi* to h-e caused by 
the insects striking the woorl in order to make holes 
to lodge int; but. M. Olivier, having heard the 
sound come from the ittUrior of the wrwl, thinks it 
inu-t be produfecl bv ibe grub rather than tlie ju r- 
fect insect, l»e<;aii»c the bietie ha-, not .vuUicientty 
strong ttiaiidibles, like the grub, tor gnawing; and 
besides, it does not reipiire to enter again atti-r it 
goes out, since it docs not lay it-, eggs tii boics, but 
ill cracks and crevicest. M- 'J’igny again, llmugb 
he does not inipiigii <)li\ier's luctiracy, sa\v. that 
the perfect insects ca// jiroduce tiie sound, “ toj w c 
• ll li’' S,v.i-nnitr’..ini, i. 

•f- Famtu I’aioa-iiiif, i Ci'U-i.Ctt.t ■ . 
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hiv« ievenl times surprised the Svsoyasd heed* 
(Anobhm tMdatumt Fabiu) bcBting.with Ndoufakd 
strokes wHh its head upon the ceiling V He pre* 
tends not to decide whether it was to knock out a 
caeity for its eggs, or a call to its mate^ 

Latreille says, the male and the female (Jnobia)t 
at the period of pairing, strike many times successively 
and rapidly with their mandibles the wainscot where 
they are placed, and mutually answer each other's 
signal, and such is the cause of the ominous ticking t« 
He observed an instance of this in thestriated timber 
beetle (Anobium ttfriaivm), which, u])on striking 
wit h its mandibles on the outside of a pile of wood, 
WB s answered from within. 

We have ourselves observed the clicking made by 
a Iwetic (Anobium prrtinax), more common, perhaps. 



Scvt^r.il of tlmtb'WHtrh Anohium 

{(‘kffiutum. striatum, ^^»ohium ^crtinajr, 

than the prcct'iiing, in the holes of old wood, and 
have licani it inoix' rrinpiently in the night than the 
day. It moves its head up and down like a ]tendulum 
when it clicks, but we rauld not be certain whether 


• Hist. N.it. ilfs Inseclc!!, iii. 1*23, wt. 1830. 
t Aninwl, iv. 48-1, ed. 18*29. 
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we saw it strike the wood. In the case of the 
timber-louse (Atropos puhatorius^ Stephkns), the 
insect certainly strikes the object ; for in consequence 
of the softness of its body, it could not otherwise 
produce the clickinsf, which is much quicker, and 
not so loud us that of the beetles. We have 
even distinguished this sound to be much less per- 
ceptible when the insect was, as it often is, in a 
collection of dried plants than when on an old book 
or a drawer"*. 

These are only a few of the more remarkable 
sounds produced by insects ; but it is highly probable, 
as we have already hinted, that these tiny creatures 
emit many sounds altojrether imperceptible to us, — 
an opinion which is strikingly corrolM)rated by the 
experiments of Wollaston. It is well known that 
persons affected with slight deafness hear sharp 
sounds much bettor than those »vhich arc irrave and 
low, bcin" able to distinguish the voices of women 
and children, in consequence of their acuteness, 
much better than the lower tones of men's voices. 
This fact, inflecd, is practically acted upon by those 
accustomed to converse with persons hard of hearing, 
in w'hich case they use a more shrill, rather than a 
louder tone of voice thari common. Many jK'rsons 
who never felt any <lefect in their hearing eatjiiot 
hear certain sounds which others perceiw distinctly ; 
and this partial deafness may Ih* artificially produced 
by shutting the. mouth and nose, and then exhaust- 
ing the air in the Kustacliian tube hy expaiidiiit; the 
chest in a forcible attempt to take hrealii. V\ lieu 
this is done .so that the exhaustion of the air behind 
the drum of the ear is as complete as possible, the 
external air iS fell strongly and even painfully press- 
ing on the drum, in which case the ear lieconies 
insensible to low sounds, though shrill s.mmds are. 

* .1. K. 
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as readily perceived as before. After the ear is 
brought into this state it will remain so for some 
time, without continuing the painful effort to take 
breath, for, by suddenly discontinuing the effort, the 
end of the tube will close like a valve, and prevent 
the air from getting into the drum. The act of 
swallowing, however, will open the closed tube, and 
restore the ear to its wonted feeling. 

While the car is exhausted of its internal air, if 
we attein])t to listen to the sound of a carriage 
passing in the street, the rumbling noise cannot ^ 
tieard, though the rattle of a chain or a loose screw 
remains as easily heard us before. At a concert 
the ex{)eriment has a singular effect As none of 
the shui’ia’r sounds are lost, and the great mass of the 
louder sounds arc suppressed, the shriller ones are 
coiise(|ueiitly so much the mure distinctly heard, 
even to the rattling of the keys of a bad instrument, 
or the scraping of cat-gut unskilfully touched. In 
the natural healthy state of the ear, there does not 
seem to be any strict limit to our power of perceiving 
grave souiuls : but if, on the contrary, we turn our 
attention to the other extremity of the scale, and 
w ith a series <•!' pipes, exceeding each other in sharp- 
ness. we examine the etlwts of them in succession, 
n}>i»n the ears of any considerable number of per- 
sons, we sliail find a very distinct and striking dif- 
tereiiee between the bearing of different individuals 
whose ears are in other n‘s|H*cts {lerfcct. The sud- 
dtmness of the transition from perfect hearing to to- 
tal want of perception, occasions a degree of sur- 
prise, whicii renders an ex|)erimcnt, with a series of 
small pipes, among several persons, rather amusing. 
'I'hose who enjoy a temporary triumph, from hearing 
notes inandihle to others, arc often compelled, in 
their turn, to acknowledge to how short a distance 
their superiority extends. Dr. Wollaston accord- 
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found (hat one fricnde ufib quite insen- 
ail^ to the sound of a small organ>pipe, which was 
for within the limits of his own hearinfr. He also 
remembera a female mlation to have said that she 
never could hear the crink of the hedge<cricket. 
Two ladies of his acquaintance told him that their 
father could never hear the chirping of the house* 
sparrow, and this is the lowest limit to acute hearin{jr 
whidi he met with, and he sup|K>ses it to be very 
uncommon ; <leafness, even to the sf)iiiid of the 
liouse-cricket, is not usual, while it is by no means 
rare to find people who are insensible to the shrill 
sffueak of the bat. 

The range of human hearini^ comprised lietwceii 
the lowest notes of theurffan, and the highest knotcn 
sound of insacts, includes more than iiiiie octaves, 
the whole of which are ilistinotly perceptible by most 
ears. But** since there is nothiuif,’* Dr. VVollu^ton 
concludes, *‘iii the constitution of the atnios))hcre to 
prevent vibrations much more friM|iient than any of 
which we are conscious, we may iinuirine that animals 
like the crickets (firylfi), whos«' powers upjK'ur to 
commence nearly where ours terminate, may hu\e 
the faculty of hearing still slmij»er sound*, which at 
present we do not know loevi't ; and that there may 
lie other insects, heurinu: noihiiitr in common with us, 
but endowed with u power of excitiiur, and u sen**, 
that perceives, vibrations indmi of the *ame natmv 
as those which constitute our ordinary soiimi*. hut 
so remote, that the nniinuls who {H^n-eive them may 
Im! said to [Kjssess another sense, airreein'i: with oio" 
own solely in the inediuni by which it is excited, and 
{K>.sHihly wholly unaifected by the slower Mhruuons of 
which we are sensible 

• lir. WDII.isinn in J*hll. t'l.r ISJO, p. .'M 
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OttOAN OF HEARING IN INSECTS. 

Leaving insects for a moment out of consideration^ 
we find a much greater difference in the form and 
structure of the ears, than of the eyes, of other ani* 
inals. The eyes are always placed in nearly the 
same part of the head, and consist of a transparent 
])urtiuii more or less complicated, and a nervous 
expansion for receiving the visual image. This uni* 
formity, however, does not hold in the case of ears, 
for though their situation is as constantly the same 
a.s the eyes, their fornf is exceedingly varied. The 
opening of the ear, fur example, is admirably con* 
trived. In the owl that ])ei'ches on a tree,” to use 
the words oftJrew, “ and hearkens after the prey 
Ix'iieuth her, it is produced farther out above than it 
is below, for the better rcce))tion of the least sound. 
Hut in :i i'ox, that scouteth underneath the prey 
at r«}ost, it is for the same reason produced farther 
out below. In the polecat, which hearkens straight 
forward, it is ]>roduced behind, for the taking of a 
forwunl sound. Whereas in a hare, which is very 
«|uick of hearing, and thinks of nothing but being 
])ursueil, it is supjdied with a Iwny tube, which as a 
natural otoeoustick (jar-tniwpet) is so directetl back- 
ward, as to rccci^e the smallest and most distant 
sotind that eoines behind her*.” The outer ears 
abo of hounds, swine, and other animals designed 
to bear low stmuds. are either pendulous or move- 
able. to eoni|)cnsale for their ditlicuity of moving the 
bead ; litr were their cars not so constructed, hogs 
wliili' eagerly digging for roots, and hounds when 
keenly pursuing their game by the scent, might fall 
into danger, wiiadi their hanging ears readily in- 
timate by catching the lowest sounds that float along 
(he ground. 


Cu^iiiulogia Sacra, i,5. 
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In insects agun, to cdtne directly to our subject, 
the eyes, as we shall see In the next chapter, are 
mried infinitely more than in the larger animals, 
both in structure, number, and position, and this we 
think ailbrds a fair presumption that the ears may 
exhibit a corresponding variety. But it will be ob* 
jected, we foresee, that the ears of insects have never 
been discovered, or at least that no two observers are 
agreed about what they consider the organs of hear* 
ing in insects. We should answer that this is one 
of the arguments which tends to corroborate our 
position. The opinion that the anteniue are the 
organs in question, appears to correspond most nearly 
witii our preceding remarks, ami though rejected by 
many distinguished naturalists, it is maintained by 
others inferior to none in accuracy and uciimen, 
among whom wu may reckon Uonsdorf, (iOze, and 
Christ, and our own deservedly celebrated entomo* 
loffinls, Kirby and .Sfieiice, though on one occasion 
they think the anteniue may t>e organs of smeil. 

The antenna;, then, according to these views, cor- 
respond to the ears of larger animah in nurniter. in 
position, in standing out from the head ; uiut wlutt 
is no Ie.HS important, urdess we admit this opinion, 
no other organ seems to represent tfie ears, anil 
hence it apfiears higtily prolmble, that tbeir primary 
function is hearing, whatever their secondary function^ 
may lie, as the [trimary function of the tongue in 
tasting, though it is in some cases used as an organ 
of touch. According to this view thev mav he ust »| 
as taclors, or as hygrometers, if we may use the lenii, 
to discover the state of the weuUier, which some in- 
sects apjieur to U; skilful in discovering, and which 
{.lehmanii terms Aeroscepsy*. 

“ I once was observing,*’ says Kirby, “ the i)u)(ion>t 
of a weevil (//yiiow) under ii pocket microscojM' : on 
* U« Ant«niit!t ItiMtci. I), (i5. 
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seeiog me^ it receded* ITpon my making a slight 
but distinct noise, its antenns started : I repeated tiie 
noise several tiroes, and invariably with the same 
dKct. A beetle iHarpahu)» which I was holding in 
my hand, answered the sound in the same manner 
repeatedly. 1 will now mention another eflfeot that I 
observed, still more remarkable. A litUe moth -was 
reposing upon my window; I made a quiet, not loud, 
but distinct noise : the antenna nearest to me im- 
mediately moved towards me. I repeated the noise 
at least a dozen times, and it was followed every 
time by the same motioA of that organ ; till at length 
the insect, being alarmed, became more agitated and 
violent in its motions. In this instance, it could not 
be touch ; since the antenna was not applied to a 
surface, but directed towards the quarter from which 
the sound came, as if to listen.’* It is necessary, 
however, to remark, that there is a want of pre- 
cision in these experiments, as no precautions are 
niontioiiod to have been taken to hide the cause of 
the noise from the eyes of the insect. 

** It iias Item used as an argument,” he continues, 
that the antenna? are primarily tactors or instru- 
ments of touch, that a four-winged ])arasite fly 
jaculator, Fabr.), before it inserts its ovipo- 
sitor, plunges its antennae into tlie hole forming the 
nidus of tlie bee, to the grub of which it commits its 
egg. Hut had those who used this argument mea- 
sured the antenna* and the ovipositor of this ich- 
ueutnoii, they would have discovered that the latter 
is thrice the length of the former : and as these in- 
sects generally insert it, so that even part of tlie 
abdomen enters the liole, it is clear that the antennn 
cannot touch the larva ; its object therefore cannot be 
to explore by that sense. Others suppose that by 
Uicse organs it scents out the destined nidus for its 
eggs; hut Lehmann has satisfactorily proved tliat 
they are npt olfltetory organs. We can theidbre only 
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suppose ^ther that, by milpis of its antranee, it heara 
a aligfat noise product by the latent griib, perhaps 
the action of its mandibles ; or else that, by its 
motbns, it generates a motion in the atinospherO of 
its habitation, which, striking upon the antennte of 
the Focnus, are by them communicated to its sensory. 
A similar disproportion is observable between the 
antennae and the ovipositor of another pamsite fly 
(Pimpla marijifstator) *. Bees, when collecting 
honey and pollen, first insert the organs in question 
into the flowers which they visit ; but, as 1 have 
more than once observed, they merely insert the tip 
of them. If anthers are bursting, or nectar is 
exuding, these processes probably are attended by a 
slight noise, or motion of the air within the blossom, 
which, as in the last case, aflects without immediate 
contact the exploring organs f." It is also probable 
that this insertion is to ascertain the presence or 
absence of insect enemies, which may i>e King in 
wait for mischief in the flowers. 

It is important to remark, with regard to this in. 
quiry, tiiat n<i etl'ecl is likely to Im; produced upon 
insects by sounds uiicointectt>d witii their itabtis ’ ; 
for even the timid hare will scarcely bend it^ car to tiu- 
clang of a peal of bells, or the beat oi' a tlrinn, while 
the bark of a lu|>-dog would put it to imuiediute 
flight; and though a flwk of r«K»ks, as we h:i\e th*- 
({iiently remarked, will feed nnalarnieti tinting a 
violent thunderstorm, the report of a fovviing-pieee. 
though ever so distant, or c\en vtf a bov’.s pop-gtin, 
will inslautiy rouse them. ’Hie same holds with 
respect to insects; and aixoidhigly the tjitak-eaicd 
grasshfippers, locusts, and crickets, will tioi pay atiy 
attention to the boating of a watch, the ringing of 
glasses, <ir any similar noise, while the ohjet'i is kept 
out of their sight, — hut the rustle of leaxes, or the 
• Kij'iired ia Iie.ecl TrsnstormalMxi--, 
t lotr. iv. ii-l'J, I Hubi’t' uii Itucj. p, 
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seemingif noimless treuppl one of their o^ species, 
netrihem, puts them in a moment on the alert— 
Having at present about a dozen of different species 
of this order alive, we have repeated these experi- 
ments in every possible form ; but the most im- 
portant, with respect to the antenne, is that, when 
a leaf or a bit of paper is rustled under a table, 
the green grasshopper {Acrida viridimma) im> 
mediately bends one. or both of its long antennm 
in the direction of the sound, just as a rabbit would 
do its ears if similarly alarmed. Hie same effect is 
produced when a large beetle, in a box, is placed 
nut of sight near it; and when placed behind, it 
bends the antennm back over the body, and bustles 
to get out*, ft is obvious to us, indeed, that it is 
partly, if not whoilr, in con.sequence of the g^at 
length of their antennas that these insects hear so 
acutely ; and we think we have remarked that the 
species in which they are short have a less perfect 
sense of hearing. In the capricorn beetles (Lamia, 

. ^c.), which live on the wood and bark of trees, the 
antenna; are also very long, for the purpose, it may 
be. of warning the insect of the approach of snakes, 
liisards, or (he voracious wood-pecker, whose loud 
tapping, however, it will nut be difficult to recognise. 
The pretty moths, called by our London collectors 
(he Ituig'hnrned japan (Adela, Latrkillk), have 
their untennie prodigiously long ; and as they appear 
early in spring, e\en, as Latreillc remarks, before 
(he oak is in leaf, may not these organs be to give 
(hem quick iiitolligence of the approach of birds, who 
are then most eager in hunting after insects? Be 
this as it iiiny, the.se little moths are exceedingly 
timid, and, though not of very rapid flight, will start 
oil* at the slightest rustle. 

Both the Hubers have inferred that the antennte in 
* See page 77 for aSgure, 
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a/i^cojiMoctAtti irdiHs^ Msukrt^x. I, Adela De GeeteliOr c, AdtU 

I/e Oeeretiat !>male. 

bees and ants are instruments of lan^age by the 
medium of touch and gesticulation. Let us examine 
the experiment made to ascertain the means by which 
intelligence of the loss of a queen is spread through 
the hive, which always takes place within an hour 
after the event. 

** I divided,” he says, “ a hive into two portions by 
means of a grating, executing the operation with such 
expedition and delicacy, tluit the smallest agitation 
was imperceptible, nor was a single bee injured. The 
bars of the grating admitted the free circulation of 
air, but were too close for the reciprocal passage of 
the bees. I did not know which half contaiueu tlie 
queen, but the tumult and buzzing in number one soon 
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assured me she was ii|?ii|ttiber two, wheiw quietness 
and tranquillity prevaili^. Still preserving the cir« 
culalion of the air, I closed the entrance of both, 
that the bees, seeking for their queen, should not find 
her. In two hours they calmed, and order was re* 
stored ; and we aficrwards saw the commencement of 
tliree royal cells. 

“ The apertures in the division between the halves 
allowed the communication of the bees of number one 
with a queen produced from these, by means of 
smelling and hearing. They were separated by an 
interval nut exceeding the third or fourth part of an 
inch, which they could not pass : yet the same bees 
became agitated ; they constructed royal cells, and 
reared young queens, as if their queen had been quite 
lost. This observation proves that it was neither 
from sight, hearing, nor smell, that the bees were sen> 
sible of the presence of their queen, and that the aid 
of another sense was interposed. The division in* 
serted betw'cen the halves of the hive having deprived 
them of nothing but contact with her, was it not very 
prol>able that her presence hud to be learned by 
touching her with their antennx? ]t is by means of 
these organs that bees gain the knowledge of their 
combs, their young, their companions, and also of 
their queen, all communicated by the sense of 
feeling. 

** To be satisfied on this point, a queen was con- 
fined in a glass box, covered within with a grating, 
which allowed the passage of the antenns, but was 
too small for the heads of the bees. We remarked 
from the first, that the distress commonly following 
the departure of a queen was not manifested on this 
occcM^ion. All the bees knew that she was not lost, 
and when she was restored to them, they seemed to 
recognise her immediately. I'he communications of the 
bees witit tliis queen were made by means of an infinite 
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number if^ntennae thrust^rough the grating, and 
tuminj; In dll directions, plainly indicating that they 
were occupied with her. She acknowledged the in- 
terest they took in her by always remaining hxed on 
. the grating, and crossing her antennae with those so 
evidently employed in ascertaining her presence 

To us, tliis certainly proves the importance of the 
secondary use of the antennae in toucliing : btit the 
buz which spreads through the hive is evidently the 
means by which the loss of a queen is made known 
to those that have not had an opportunity of ascer- 
taining it by other means. 

The voiitiger Muber has attributed to ants what 
be culls an antennal language, lie tells us, that the 
means of mutual communication among ants con- 
sists ** in striking with their head the corselet of 
their companions, in the contact of their mandibles; 
but the antennse, and the organs of touch, and per- 
haps of some other sense, are the principal instru- 
ments connected with the iunguage of ants. We have 
seen these insects frequently use them on the held of 
battle, to intimate approaching danger, and to ascer- 
tain their own party when mingled with the enemy. 
'J'heyare also employed in the interior of the ant-hill, 
to warn their companions of the presence of the sun ; 
in their excursions, to indicate their route ; and in 
their recruiting, to determine the time ui' their de- 
parture. The ant who experiences himger, I'egins 
by striking with both its antenme, with an extremely 
rapid movement, the anteiiiia; of the ant from M’hom 
it wants its supply ; it then draws closer, with its 
mouth open and its tongue extended, to receive the 
fluid. During this o{)eration, the ant who is ret^eiv- 
ing aliment dues not cease caressing its kind frieiui, 
by cunfmning to move its antennae with great quick- 
ness ; it also plays upon the lateral parts of the head 
of its benefactor with its fore feet, which, from the 
* Huber oo Bees, p. 2b0, 
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ddicaejr and rapidity of i^ir movement, yktld in no 
respect to the antenne*.'* 

To us there does not, however, seem to be any> 
thing in this which shows the autenne to have any 
peculiar functions, any more Uian we should think it 
correct to theorize in the same way upon the bills of 
nestling birds, which are opened to receive food, or 
their wings, which are opened and vibrated rapidly 
while they receive it. The quick movements of the 
aiitenne, indeed, which have in many insects been 
remarked as indicating eagerness to explore by touch, 
appear to us precisely like the similar motions re- 
markable in the ears of horses, and even of the 
dullest ass, when excited by anything that pleases 
them. Ants, bees, and other insects, perhaps employ 
sounds for communicating with one another inaudible 
to our ears. That bees, at least, are aliected by 
noises which we can hear is proved from the singular 
eflect pru<luced upon them by sounds occasionally 
emitted bv the queen, as well as by the death’s-head 
moth (Acheroniia Atropw), 

The younger Huber also fancies that the aphides 
and gall insects, upon which Uie ants depend for a 
considerable portion of their food, understand tlie an- 
tennal language us well us the ants themselves. “ By 
watching a single brown ant” (^Formica brunned), he 
says, “ on a branch of a thistle, 1 saw it at first pass, 
without stopping, some aphides, which it did not dis- 
turb, but shortly after stationed itself near one of the 
smallest, and appeared tp caress it by touching its tail 
alternately with its antennee, with an extremely rapid 
movement, like the play of the fingers in a shake 
upon the piano-forte. 1 saw with much surprise the 
fluid (honey-dew) escape from the body of tlie aphis, 
and the ant take it into its mouth. Its antennee were 
directed to a much larger aphis than the first, wliich, 
on being caressed after the same manner, discharged 
* Iluber on Ants, pafs 308. 
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the noui&^in^ fluid in (fjeater quantity, and this the 
ant immediately swallowed. In the same manner it 
proceeded to a third, a fourth, and a fifth, after 
jHbich it returned to the nest. Those which remained 
on the thistle presented me with the same scene.** 
A sain, ** I was very much astonished when 1 saw, 
for the first time, an ant approach a galhinsect, and 
perform with its antenna*, on its lower extremity, the 
same maiiicuvses as in the instance of the aphides. 
After having a few moments caressed this insect, I 
saw proceed from its back a large drop of fltiid, which 
the ant immediately lapped up. 1 observetl the same 
occurrence, with reference to other gali*insects on the 
same tree, during several seasons *.” 

We can produce an almost exact parallel to 
these observ'atious in the ca.se of several sea«birds 
(Le.v/m, Illioek). According to Teniininck, ** the.se 
rarely fish on their own account, but ino.st commonly 
subsist on aliments which they oblige the sea-maws 
(^Lari) to disgorge, throwing themselves with an 
astonishing velocity upon this, which falls from a 
height in the air, and thus they live at the expense of 
others, which they incessantly pursue t.’’ From our 
own observation, however, we are quite convinced 
that it is the mute of the gull, and not the fish it 
disgorges, which the arctic gull {Leslris porasUnvs, 
lloic), procures by following others, and tliLs accords 
with both the scientibc and the popular name of the 
bird in most languages. 'I’be Fiench call it Sterco- 
rairc, the Italians }>lcrcorari«», the Scotch the dirty- 
alien, and the English the dung-bird or riung-hunter. 
Though we have seen it in numerous in.stances thus 
procuring its food by following its congeners in the 
air till they muted, we never imagined, as Huber 
does with respect to the ants and aphides, that 
they understood its language of solicitation, or that 
it had peculiar orgaii.s for that purpo.se. But most 

* Huber ea Aats, p. 220. t Manuel d’Oraitb. it. 790. 
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Rorts of birds will mute if they are approached, and 
it appears the arctic-gull profits by the knowledge of 
this. We have at this moment a black cap (^Sylvia 
olrieapiHa) in a cage, who invariably mutes every' 
time any one comes near him, and the red-breast (S. 
rubecula) may be observed to do the same when he 
is frightened away from his cri^mbs at the cottage 
door. That it is the same in the case of the ants and 
aphides any one may prove, by takiiig a pin or a 
camel-hair pencil, and gently touching the aphis, 
when it will eject the honey-dew as readily as by the 
caressing of the antenns *. 

In many insects it is obvious the antennse cannot 
be employed as organs of touch, on account of their 
pecUliiir conformation. In the common flies (AftM« 
cidaljif for example, they are very short, and in some 
of the beetles cannot be bent to the plane upon 
which they walk. Tlie great importance of the organ, 
however, to beetles and some water insects is proved 
by the care taken to protect it, and the manner in 
which it is employed. In the water-scorpion 
losioma) there is a cavity in the head, containing a 
very deep kidney-shaped bt>x between the eye and 
the thr«)ut, to receive and defend its singular antenns, 
which, when they are reposing, is closed by the ex- 
terior harder joints, and from which it .seems as if 
they turned out like a sentinel out of his box. In 
some water-beetles {Ciyrinvs, Parinis, ^c.) they 
are withdrawn within a lateral cavity of the same 
part, and are defended from the water externally by 
the auricle at their base. When a beetle rouses itself 
from repose, the first thing it uniformly does is to 
expand its antennae, which are usually kept in active 
motion till it stops again, for the purpose as it seems 
to us, not of feeling its way, because they seldom touch 
anytliing, but of listening to the approach of enemies 
or of prey. 

• J.R. 
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^tbe authon haifB adtoeated %e 
opinkm ot antenAas bei^ Um organ of Jbearing, 
Bonsdorff appeanthttf have been amongst the %8t *; 
Imd his statements were followed up and extended by 
M. Christ t and G6ae, the latter holding it a good 
argument that* insects erect their anteniiw as other 
animals do their earsi, but which Lehmann, full of 
bis own notion of aeroscepsy, treats as a mere con- 
jecture, devM^ because they could find no other 
ports like the ears of other animats §. Comparetti, 
an Italian naturalist, however, persuaded himself that 
he could demonstrate an oigan of bearing in inserts, 
consisting of certain little sacs (5acc«fi), filled with 
fluid, iu hollows under the bulbs of the eyes, ami 
pellucid ducts convoluted and interminghni with 
white filaments of nerves, distinct from the vessAls of 
the wind-pi|:ws (frocAew). Of these be has given 
minute descriptions as they appear in the fiehl-crieket, 
thi locust, the cicada, tlie white butterfly, the dragon- 
fly, the hornet, the common Ry^Musca domcstica), 
the ant, the bee, and in spiders y. 

Whether this be, in fiwt, part of the internal ap}>a- 
ratus for hearing in iqseets, we cannot tell ; but. at all 
events, fiom being idluat^ near the base of the 
antenuw, it does not contradict the pusitioii we have 
maintained. The same is also confirmed in a re- 
markable manner by the known situation of the cars 
in crabs and lobsters, which agree with insiiets in 
possessing anteniiise. At the base of the antenjia*. 
accordingly, in crustaceous animals, are two movealde 
ot^ns in the form of prcdubeirant papitlw, but 
thicker and harder than the shell that covers the 
body. The centre of these is fierforated witl) a 
round hole, over which, in the living animal, an 

♦ De Usu Antcnnanim. t Hyraempteroram, p. 53. 

} Natur. McDtchanf uatl Votweli. v. 38'J. 

$ Oe Sensibua Jtxtamia, p. 26. 

II Oe Aure interna comparstl, pp, 2ft7 — 30 1. 
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elas^ membrane like the 4nim^ in the. Jl^an «ir 
is tmseiy strelchcai*. Fabncius f and Ca^fini in- 
deedf term .this the drum {tjfmpanv^) : Sirarpa calls 
it the window of the vestibule. Bi^t ^ this as it may, 
the nems of hearin|r are eapandetf upon the interior, 
and are intimately connected with the antennae. 



Kar, <«f tKf crab, a a, Ihc cant, from tbc baaa of which the antcnaw, 

6 6, arikc ; r, the palpiU 

Aci't>rdin{;r to this view of the matter, the antennae 
t>r ernha and lobsters, and by analog in insects, may 
perfunn something of the same omce as Laetinec's 
instrument culled the Stetliofoope, which medical 
men use fur assisting the ear to ascertain the sounds 
))rodueeti within the ch«it by breathing, speaking, 
the beating of the heart, and other orgamic move* 
ments. The stethoscope magnifies these sounds, and 
gives iacility and precision of listening. 

* Scarpa <ie Auditu, pp. 2, 3. f Nye Skrifter, ii. 376. 

$ Lehmann de Seaiibas fiatamiafp. 26. 
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VISION IN INSECTS. 

There is no animal naturally blind, says Bidloo*. 
But the universality of the position is rendered doubt* 
ful by the rawsture, if not by the actions, of some 
insects observed by distinguished naturalists, whose 
testimony is unimpeachable. Latreille, for example, 
describes two species of ants, whose workers are. to 
all appearance, blind, though their males and females 
have eyes sufficiently obvious. One from South A roe- 
rica {Formica cteca), in Olivier’s collection, he had 
never seen alive ; the other (Po/tera t^nlrarfa, Latr.) 
he found under stones near Paris, though not com* 
mon. *’ 1 have never,” be says, “ been ^ie to detect 
the eyes, even with the aid ^ a lens half a line in 
focus. 1 have seen a great number of individuals, 
both living and dead, and I itave only once or twice 
imagined I could just see a very small depressed {joint 
ill the place of the eyet,” Again, he says, ‘‘if tiie 
eyes exist at all, they can be of little more use to 
the.se ants than those with which nature has fiiroislied 
the mole ; for, like it, they are destined to pass their 
days in o^cure retreats, inaccessible to ligbt, and are 
never seen running about like the others in open day, 
and if they do venture abroad from their dark gatle* 
ries, it is only during the nighty.*' 

We have ourselves verified alt these observations 
upon this sfjccies, at Havre de Grace, where it is more 
common than at I*aris. We found that ibeir dislike 
• De Or.uiie et Vi«i. 

t f list. Nat. <le* FourmU, 19C. | Ibid. 
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t6 l{|^t was 10 that when #e shut u^ a few 
them, with their pups, under a glass, with ouly a 
spriokling of earth, they contrived to pile up enough 
to coveir diemeelves completely in ; and even when we 
noade the floor of their prison of a plate of glass, so 
that the light could be admitted below, they still con- 
trived to manage their scanty materials so as to pave 
this glass floor, sprinkling it with minute grains. 
Two females, with a few workers that chanced to 
escape, were aflerwards discovered on thlNloor, within 
a bramble leaf, which bad coiled up in withering, and, 
in deficiency of other material to stop up the open- 
ings, they had gnawed portions of the leaf itself, and 
masoned them into little walls to exclude the light. 
But, so far from inferring from this that they are blind, 
we should be disposed to conclude that they have eyes 
extn^mdy $ensible to light, though, from their mi- 
nuteness, they elude our search. It is to be recol- 
lected, indeed, that the insect is one of the smallest, 
being rather less tha^^a sixth of an inch in length ; 
but tlie circumstance 'is more remarkable from most 
ants having very large and prominent eyes*. 

A mure extraordinary opinion has been maintained 
respecting the blindness of spiders, inasmuch as their 
eyes are, in most species, so very conspicuous, and 
more brilliant than in any animal we at present re- 
collect. Speaking of one of the hunting spiders 
{SaMcus xcenicua ?), Swammerdam says, “ These 
seixe their prey by a sudden leap, , and therefore na- 
ture has provided them, as well as other spiders, 
with eight eyes, and a most acute sight. It is more 
difficult to judge of this sight in spiders that make 
webs, for, so far from taking any notice of a finger 
put close to their eyes, they neither express any con- 
cern at it, nor attempt to run away ; whereas, let the 
most minute animal fall into their nets, they imme- 
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diately perceive and lay hold of it. This apparent 
insensibility on the one hand, and readiness of per> 
ceptbn on the other, has made some philosophers 
think the web-spiders had no eyes, but receivra in^ 
formation concerning their prey only by the tremulous 
motion of their web. When these gentlemen further 
consider, that what look like eyes in spiders never ap> 
pear, when viewed with the microscope, of a reticular 
form, as is the case in the scorpion, they more roundly 
deny that they have any eyes. But it by no means 
follows, from the web-spider*s never leaping upon its 
prey, or from its never riinning to it, unless when 
taken in its net, that it has no eyes ; and this con- 
clusion must appear yet weaker, on considering that 
eyes are as distinctly perceivable in this kind as in the 
jumping-spider {Salticut ncenicus ?), and withal are 
disposed in the same manner. As to the argument 
drawn from the parts which look like eyes id' web- 
spiders not being formed in the netted immaer as in 
other insects, it is equally unsatistactory ; for what dif- 
ference is tliere between its eyis being placed singly 
ill ditlerent parts of the surface of the Ixxly, as in tlie 
jumping-spider, and their being gathered into one 
net, as in other insects ? Besides, the eyes of spiders 
thus scattered are much larger than those which form 
the netted eyes in other insects ; so that, every thing 
duly considered, there is reason to affirm that spiders 
have a more perfect sight than the generality of other 
insects, except the dragon-ffy {Libellula), which a])- 
pears to have very large and very numerous complex 
eyes. Thus has nature displayed her wonders, even 
in those little animals, which at first sight apjiear to 
many beneath their notice *.*’ 

The best ascertained instance of the want of eyes 
in insects occurs in the white-ants (Termites), all the 
members of whose communiUes, except the males and 
>¥ Bibiia Nature, i,23. 
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females, are eoniMered blind. Even the males of one 
species (Termeafaialu) are said by Dr. KOnig *, who 
observed them at TVanquebar, to have only an obscure 
spot near the antenns ; and he could not perceive the 
gold-coloured point in the forehead, described by Fa< 
bricius t> The seinsects, it mus tbowever be remark- 
ed, like Latreille’s blind French ants, are impatient of 
light, and always, even in foraging, walk under cover. 

If we turn to insects which are admitted by all to 
possess vision, we shall find that authors are by no 
moans agreed respecting its nature and extent, as is 
most strikingly the case in the instance of bees. 
**How great/' exclaims the elder Huber, *Ms their 
perfection of sight, as if to compensate the defects of 
their hearing The bee, from this cause, recognises 
its habitation amidst an apiary of numerous others 
resembling it, and returns in a straight line with great 
velocity : we must suppose that it is distinguish^ by 
marks escaping our notice. The bee departs, and 
flies straight to the most flowery field ; and having 
ascertained its course, it is seen traversing it as 
directly as the flight of a cannon or musket ball. 
When it has ina<ie its collection, it rises aloft in the 
air to reconnoitre its hive, and returns with the ra- 
pidity of lightning §/' 

Wildman, on the other hand, tells us that he has 
observed them go up and down, seeking the door of 
the hive, and be obliged after alighting to rise again 
ill order to find it. lie conceived that they see better 
when flying than wlien alighted || ; not, however, as 
]>r. Bevan remarks, because their vision is improved 
by the act of flying, but from objects being placed at 
a greater distance, and better adapted to the focus of 

* Beichaftigungen der Berlin, iv. 1. 
t Bestimmung d«« GenchlecliU, i. 179. 

2 Sra page 73 . & Huber ou Bees, p.221. 

II WikImsD on Beei. 
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their eyes*. The observations of Dr. Svans eraro- 
borate those of Wildman. ** We frequently observe 
bees/’ he says, ” flying straight homeward through 
the trackless air, as if in full view of the hive ; then 
running their heads against it, and seeming to fed 
their way to the door, with their antenne, as if totally 
blind f.” The experiments of Sir C. S. Mackenzie 
support the same doctrine, for lie remarked the im- 
perfect vision of bees, and bow much they are some- 
times puzzled to find their way, if the hives were re- 
moved two or three yards from the }daee where they 
Usually stood ; and he found that, for the first day or 
so, they did not venture to fly to a distance, till they 
had visited and recognised neighbouring objects 
The author of “ The Pleasures of Memory,” upon 
the authority of Prevost, adopts the notion of bees 
being near-sighted : 

Hvk I the bee wieds her tmall but mellow bom. 

Blithe to salute the sunny smile of morn. 

O'er thymy downs she bends her busy coursoi 
And many a stream allures her to its source. 

*Tia noon, 'tts night. Tbat eye, so finely wrought 
Beyond the acirch of sente, the soar of tlHiuglit, 

Now vainly asks the scenes the left behind; 

Its orb so full, ita vision so confined 1 
Who guides Uie patient pilgrim to her cel! ? 

Who bids her solil with conscious triumph swell ' 

With conscious truth retrace the maty due 
Of varied scents that charm’d her a* she fiew ? 

Hail I Memory, hail ! tby universal reign 
Guards the least link of tming’s gtofiaas chain." 

But unfortunately for thiie |ioetica! fancy, it doee 
not accord with the facts; for independently of 

• The Honey-Bee, p. 91 1, 
t Tl)« Bees, a Fnem. 

I Sevan on the Honey-Bee, p. 31 1, 
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the practice of bees flyin[|f« as Huber has stated* 
straight to and from the hive, we have in numerous 
instances seen a bee search the same blossom two or 
three times in the course of a few minutes, in utter 
fbigetfulness of havipg dready plundered it of its 
honey*. 

If R^umur, however, be correct in his opinion, 
as we are inclined to think be is, these apparent dis- 
crepancies may be easily reconciled ; for he attempts 
to show, that bees and most other insects are en- 
dowed with two sorts of eyes, one for distant, and 
another for near vision ; instead of having the power 
as we have of adapting the eye to various distances, 
the nature of which adaptation is not well under- 
stood f. In order to understand this more precisely, 
it will be necessary to enter into a few details as to 
the number and structure of the eyes of insects. 

Ilmay at first appear not a little puzzling to con- 
ceive how a spider with eight eyes, a centipede with 
twenty, and a butterfly with thirty-five thousand 
facets in its two eyes, can perceive only one object; 
yet the difficulty is not of a very different kind from 
tliat of our own two eyes representing only a single 
object and not two, — a subject which has exercised the 
ingenuity of many a philosopher. Vandermonde 
for example, supposed that children at first see 
double, and correct the error by experience; an 
opinion adopted by Rlumenbach : Dr. Reid referred 
it to an original and inexplicable law of human na- 
ture §, confessing thereby his inalnlity to explain it ; 
and some of the old philosophers satisfied themselves 
that it was because the nerve from each eye meets 

• 3. JL 

f Dm Cartes, Mariotte, Jorfac, Dr. T. Youn;, Mr. C. Bell, Mr. 
Travers, Ac. have given various opinions on this subject. 

I Apud Haller, Physiol. 

} Inquiry into the tiusMa Mind. 

M'2 
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before reaching the brain. The latter would have 
perhaps been satisfactory, had it not been refuted 
by the simple experiment of pushing one of the 
6yes a little aside, when objects will he seen double, 
though this cannot alter the meeting of the nerves. 
Dr. Wells explmns it by the coincidence of what he 
calls the visible direction *. 

Whatever opinion be adopted, it is evident that 
most creatures can see an object by using one eye 
only, sometimes better than when both are employed. 
The celebrated painter, Leonardo da Vinci, upon 
this principle recommended his pupils always to look 
at distant objects with one eye only t, and we have 
frequently observed in birds, particularly those which 
feed on insects (Sylviadte, Merulidee, ^c.), that on 
looking out for prey, they most commonly turn their 
head on one side, so as to bring only one eye to bear 
on the object. A thrush always docs so when he ex> 
amines a snail- shell that he means to attack, and a 
red-breast before he pounces upon a worm. It is no 
doubt for this very reason that the wryneck (Yunx 
torquiUa) is enabled to move its head in the man- 
ner from which it derives its popular nanie ; and 
many insects, such as the dragon-Hies {LiMluliita), 
can turn their heads nearly round about ; though, 
from the great volume of their eyes, this might al- 
most be corisi<ierc'd superfluous. 

Most spiders have eight, thou^ some only six 
eyes, and these are .so variously arranged, that their 
positions have been employed by systematic writers 
for distinguishing the genera and species; and us it 
may not only he useful for this purpose, but illustra- 
tive of the subject iniincdiateiy before us, we shall 
here give figures of the position of the eyes of a 
number of spiders. 

• Phil. Train, fer IT'Ji sod foil, 
f Mcui. (i'Acait., Berlin, t7M, p. (Ml. 
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Tliree different sorts of eyes in insects liave been 
described by some authors, while others mention only 
two, accounting the thinl sort only a peculiar coronet 
(stemma, Linn„ Fabr.) for ornamenting the head. 
It is not a litUe singular, however, that such men as 
Linnaeus and Fabricius should have come to this 
conclusion, with the works of Swammerdam and 
Reaumur before them. The supposed coronet con> 
sists most commonly of shining, transparent, smooth, 
round points, usually three in number, placed on the 
front or top of the head, for the most part in form of 
a triangle. Swammerdam, in speaking of what he 
calls “ the three singular small eyes in a triangular 
form between and below the larger eyes,’’ in the head 
of a male bee, says, The first thing that 1 have 
observed distinctly with regard to these little eyes, is 
that they have a pellucid cornea, and secondly, that 
in their cavity there likewise appears a coloured little 
part, which may l)e called the uvea.” He also traced 
nerves from the upper or cranial ganglion running 
towards each of those three eyes ; and adds, ** these 
are the reasons why 1 call them eyes, to which may 
be added, that the eyes of spiders and scorpions are 
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Th« Ihrr* tinall «yn on tb« npper part of tlic hrad and between the an- 
tenna) and the two large facettMryeaof the bee. Oi worker bee : b, male. 

externally formed exactly in the same manner, and 
are smooth, glittering^, and without divisions, and are 
as much dispersed as those that are disposed at ran- 
dom over the body. The wolf-spider {Salticus 
itcenicus?) which catches its prey by leaping on it, has 
its eyes placed in the same manner*.’* 

Independently, however, of the anatomical struc- 
ture, of which from the minuteness of the parts there 
might be considerable doubt, the experiments of 
Keaumiir appear to settle the point. " 1 have var- 
nished tht)se eves,” he says, or what amounts to the 
same, 1 varnished the back part of the head in more 
than twenty lices, which I then set at liberty, three 
or four paces from the hive ; but not one of them 
knew where to find it again, nor appeared to search 
for it. They flew at nindom towards the adjacent 
plants, but never to a distance, and though they 
seemed to liavc no difficulty in flying, I never saw 
them rise in the air as those do whose facetted eyes 
I had varnished overt*" The latter observation 
seems to prove, that the coronet-eyes (sfemmata, 
Linn.) are appropriated to upward vision; while we 
may suppose the facetted eyes (peuli) to be for hori- 
zontal vision, and fat looking downwards. Kirby, 
indeed, has distinguished a whole genus (Tetropa) 

* fiibiia Natunc, i. 214. f M^moires^ y. 289. 



from <fae dnmmsfanoe of its being thus, finriridied 
with two pair of eyes. One speeies of this {^tirop* 
prttusM) is found in the vicmity of London. 



a, Tetropi prautta ; h, eytt of ditto very greatly magnifietL 

Fabrieins, who is followed by Olivier, considers 
one pair of these eyes as nothing more than a spot ; 
but accurate examination shows that the principal 
facetted eyes are actually divided by the crossing of 
the corner (jcanihm), which in other insects of this 
family (jCerambycidee) only enters, and indents a 
portion of the eye without dividing it entirely *. What 
is not less singular, the males of more than one spe- 
cies of day-fly (Ephemera), besides the regular num- 
ber of acetted and coronet eyes, have a pair of facetted 
eyes on the top of a short columnar projection. 

In the little whiriwig (Gyrinus nafator) that 
skims about so merrily on standing water, the upper 
portion of the eyes, fltted for seeing in the air, is 
placed on the upper part of the head, and the lower 
portion, fitted for seeing in water, in the lower part,, 
a thin division separating the twof. 





o, GprtMui nitator i b, eyofl of fphemera very greatly magniried. 

When a facetted eye, such as that of a butterfly, is 

* Kirby and Spence, Intr. iii. 498, See, 
t See laaectTraDsformatiotts, paj^e 370. 
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examined a HtUe cl^y» H will be found to have the. 
appeamnce of a multiplyii^ glass, the sides, or &• 
cettes, resembling a brilliant cut diamond. Puget 
ada])ted the eye of a flea (Pulex irritant) in such a 
position as to see (d>jects through it by means of 
a microscope, .and notliing could exceed the singu- 
larity of the 1d|>ibition. ** A soldier, who was seen 
through it, ap^ared like an army of pigmies ; for 
while it multiplied it also diminished the object : the 
arch of a bridge exhibited a spectacle more magni- 
ficent than human skill could perform; and the flame 
of a candle seemed the illumination of thousands of 
lamps *.’* Leeuwcnlioeck, in tlie same manner, looked 
through the eye of a dragon-fly (LrAeZ/u/rz), and viewed 
the steeple of a church which was 299 feet high, and 
750 feet from the place where he stood. He could 
plainly see the steeple, though not apparently larger 
than the point of a fine needle. He also viewed a 
lunise in the same manner, and could discern the 
front, distinguish the doors and windows, and per- 
ceive whether they were open or shiitf. 

Swammerdam has given us so beautiful an ac- 
count of the eye of the hive-bee (Apis meUiJica)t 
that our pages will be enriched by abstracting it. 
The outer coat (cornea) of a bee’s eye is still', hard, 
flexible, and traiispureut, similar to a very thin plate 
of horn, It is not smooth, as in men and other, 
animals, but divided by various and manifold divi- 
sions, which resemble globules or little spheres; 
and hence Dr. Hooke and others supposed that the 
insect’s eye was a congeries of innumerable little 
eyes, each agreeing in structure with the eyes of the 
larger animals ; but this Swammerdam was unable 
to verify. The divisions in the eye of the bee, indeed, 
are by no means globular, but rather six-ftided, ex- 
actly like the closed cells of (he comb, rising into a 

* Goldsmith's Aoim. Nat., iv.320. 
t Select Works by Uoole. 
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coipex mud gMnilar sur&ce, as if it were TanlUd^ 
The Wd^ ^Is of a home’s nest sUl! more acca- 
rSfefy resemble the fbeettes of a bee’s eye, havinif sit 
sides, and being very beantifully surmounted by an 
arched web. The eye of the and most other 
perfect insects, considered in this light, is really Tike 
a little net. Some curious persons, tSk^iwhom Swam- 
merdam showed these six-sided hicettes, were of 
opinion that, in the structure of the eyes, reasons 
might be found why bees make their comb-ceils six- 
sided, because they exercise the sense of vision with 
six-sided eyes. ** Behold,” he exclaims, how far we 
are led away by fictions, when, being ignorant of the 
foundations of things, we follow our vain fancy as a 
guide ; for it would be as natural to say, we should 
build only round houses, because the pupil of our 
eyes is of that figure*.” 

Dr. Hooke computed, in the two eyes of a dragon- 
fly, 14,000 fecettes, and l«eeiiwenhoeck counted 
12,544 in (we may suppose) a difierent species ; and 
each was, besides, so beautiful, so regular, and 
formed with so much art, as far to surpass the most 
exquisite specimens of human workmanship f. 

The eyes of the bee, Swammerdam further de- 
scribes as very thickly covered with hair, serving, as 
he supposes, instead of eye-brows, or eye-lashes. In 
structure these hairs resemble bristles, being round, 
and tapering from the root to a fine point. They arc 
very firmly fixed, piercing through the outer coat of 
the eye as hairs do through the human skin. Their 
number is very considerable, and, though less than 
tlie number of the facettes, they appear so closely set 
as to constitute a thick forest of bristie.s, like so many 
fir trees planted upon the eye. They are probably 
fixed, to guard the eye against anything fulling on or 
striking against it ; to keep off the dust, and, "in case 
any of these annoyances should slip in, to assist the 
* Biblia Nat. i, 21 1, f Micrographta. 
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bees to throw it off, or brush it away the mdre easHy, 
by a'iiriction which bees perforin with their ihatherra 
le^s. Similar hairs are found in the facetted eyes of 
many other insects*. 

Behind the outer coat (cornea) of the bee*s eye, 
there is an Q|j|que substance, like what b called the 
paint (uvea) in the eyes of quadrupeds and man. In 
bees this is of a deep purple colour ; in other insects 
it is green ; in some blue ; in some black ; and, in 
others, it has a very beautiful mixture of various 
colours f. 

A 
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A, Ky<*fi of l1i« lipe fcreafly magnified, m an ayt in Its perfoet afafe 
covomi with the rornea *, 6, an «ye from which the eomea and Mme of the 
Itpxugonat fncpttoH have bopo removed to ahow its ttnietare $ e, the three 
ttemiiiatn or roronpt eyes ; d, the ganglion of nerves. a portion of the 
surtHoe of (he eye depnveil of its eomea. C, ditto covered with the eomeoe 
and showing the hairs which cover ila anifaoes Otthe ibne imnUejeat 
. abown also in page 187. 

* Swatnmerdami is 211a f Ibid. i. 212a 
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Mr. Herschd seems inclined to make observa- 
tions, with regard to the vision of insects, somewhat 
analogous to those of Dr. Wollaston in the in- 
stance of hearing. It may not be improper to give 
bb own statement of his views. “ Although,** 
says he, “ any kind of impulse, or motions, re- 
gulated by any law, may be transferred from a mole- 
cule in an elastic medium, yet in the undulating 
theory of light, it is supposed that only such primary 
impulses as recur according to regular periodical laws 
at equal intervals of time, and repeated many times 
in succession, can affect our organs with the sensa- 
tion of light. To put in motion the molecules of the 
nerves of our retina with sufficient efficacy, it is ne- 
cessary that the almost infinitely minute impulse of 
the adjacent ethereal molecules sliould be often and 
regularly repeated, so as to multiply, and, as it were, 
concentrate their effect. Thus as a great pendulum 
may be set in swing by a very minute force often ap- 
pli^, at intervals exactly equal to its time of oscilla- 
tion, or as one elastic solid l^y can be set in vibration 
by the vibration of another at a distance, propagated 
through the air, if in exact unison, even so may we 
conceive the gross fibres of the nerves of the retina to 
be thrown into motion by the continual repetition of the 
ethereal pulses ; and such only will be thus agitated 
as from their size, shape or elasticity, are susceptible 
of vibrating in times exactly equal to those at which 
the impulses are repeated. Thus, it is easy to con- 
ceive how the limits of visible colour may be esta- 
blished ; for if there be no nemnis filges in unison 
with vibrations, more or less frequent than certain 
limits, such vibrations, though they reach the retina, 
will produce no sensation. Thus, too, a single im- 
pulse, or an irregularly repeated one, profluecs no 
light ; and thus, also, may the vibrations excited in 
the retina continue a sensible time after the exciting 
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cause bas ceased, prolongiii^ the sensation of light 
(especiaUy of a vivid one) for an instant in the eye. 
We may thus conceive the possibility of other ani« 
mals, such as insects, incapable of being affected with 
any of pur colours, and receiving their whole stock of 
luminous impressions from a class of vibrations alto- 
gether beyond our limits, as Dr. Wollaston has inge- 
niously imagined (we may almost say proved) to be 
the case with their perceptions of sound *.’* 

This view of the matter is certainly beautiful and 
plausible, though, in the present state of our know- 
ledge, we can only admit it as a theory. 

The vision of insects has been recently investi- 
gfated with great minuteness by Professor MQller, of 
fionnt, an excellent account of whose researches 
has been given by Mr. Parsons, of which we shall 
avail ourselves. “Ihe compound eye of the com- 
mon or grey dragon fly" {hihdlula Vttlg<Ua)t says 
Mr. Parsons ** when examined externally, may be 
divided into two parts ; one superior and posterior, 
of au obscure red colour, and provided with facets 
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At least tvrice as broad as those of the other parti 
arhich is anterior and helow, and of a g;reyish tint. 
\irhen a section of the eye is made, we see behind 
the cornea (a) a layer of black pigment (c) ; then a 
broad zone (e), orange-coloured posteriorly, and 
black ill front ; and a second zone (g), situated 
within the first, and appearing to be nearly wholly 
of a somewhat deep black hue. This latter imme* 
diately surrounds the white swelling or ganglion of 
the optic nerve (y ). Each of these parts shall now 
be described more in detail. 

“ The cornea (a) is thickest at the posterior part of 
the eye ; the facets there being about four times as 
thick as they are broad ; in that part also it may be 
readily seen that each facet is separated from the 
adjoining ones by an opaque line, a kind of suture, 
which gives to the whole of this transparent layer a 
bluish tinge, and thus softens, when the eye is exa- 
mined externally, the intense colour of the pigment 
beneath. 

“The black pigment (c) forms a layer of a very 
dark colour ; but its thickness is not so great as that 
of the cornea. Muller very justly regards it as iden- 
tical with the pigment situated more deeply in the 
eye. At a first and cursory examination it might 
very readily be supposed that this layer is perfectly 
continuous beneath the cornea, so as to intercept 
completely the passage of light to the parts within 
it ; but a careful removal of the internal structures 
of the eye, leaving this pigment untouched, will 
show that, although very thick at the sutures of the 
facets, where it is continuous with the pigment of the 
more internal textures, it becomes, towards the cen- 
tre of each facet, exceedingly thin, and at the very 
centre no pigment can be seen ; a minute perfora- 
tion, as it were, in the layer being there observed. 
If a corhea, with its layer of pigment still attached 
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t9 it, be put in water, and ita internal surface be then 
examined at different angles, and with a powerful 
magnifier, a position will he soon found in which the 
light will be seen to traverse, without obstruction, 
the centre of each facet. This position, of course, 
varies very much, because the internal prolongations 
or septa, which the pigment forms in its course to- 
wards the centre of the eye, are necessarily cut and 
torn in exposing the internal surface of the cornea ; 
and consequently they float and waver about in all 
directions. If the cornea is examined out of water, 
these septa He flat upon its internal surface, and, 
masking in this manner the perforations, exhibit the 
appearance of one continuous layer. 

“ The presence of this layer does not therefore inter- 
cept the passage of light, but merely diminishes its 
quantity. It is found in many, if not all, the diurnal 
insects, and is perforated with as many holes as there 
are facets on the cornea ; but, as might indeed be 
expected, it is not met with in any of the nocturnal 
insects. 

'* The zone (e) which is observed in the section of 
the eye, within the layer just described, is seen, when 
examined with a powerful magnifier, to be very 
evidently composed of straight and transparent 
cylinders, smaller at the lower and anterior part of 
the eye, where the facets have the least dimensiun.s, 
than at the upper and posterior part. They are equal 
in number to the facets of the cornea. The orange 
and black tints already mentioned are owing to the 
coloured pigment which extends between these crys- 
talline cylinders, surrounding and insulating them 
throughout their whole length. Besides the general 
cliHerence in size just mentioned, the cylinders are 
found to be much longer at the back than in the 
front of the eye ; all are perpendicular to the surface 
of the cornea, and they converge regularly towards 

h2 '' 
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tte centre of the eye. When examined indiTi4i^f» 
they are aeen to exactly reclilinMr and paiallel 
to each other, except, of course, the sKght divergence 
consequent upon ^eir radiated arrangement They 
are cylindrical in the greater part of their length, 
and from ten to twenty times longer than they are 
broad. This great length of these diaphanous bodies 
is one of the peculiarities of the eyes of the Libellule: 
it is much less in most other insects, in which also 
they are conical. Their perfect transparency has 
caused them to be mistaken for bundles of trachs 
mixed with nervous filaments ; but the absence of all 
lines, whether spiral or otherwise, in their structure, 
ought to have prevented this error. They refract 
light in the same manner as it is done by glass cylin- 
ders. When torn and emptied, they appear as 
membranous sheaths, which, in the i>erfect state, 
contain a viscid humour, requiring some pressure for 
its expulsion. The contained humour is coagulated 
by alcohol ; is of greater density than water, in which 
it sinks ; and the perfect cylinders themselves very 
evidently refract light when they are immersed in 
water. The extremity of each cylinder, towards the 
cornea, terminates in an obtuse point (/), which is 
inserted in the perforations of the superficial pigment 
already noticed. At their opposite extremity, tliese 
bodies become suddenly very slender, and are then 
continuous with the nervous filaments which consti- 
tute part of the deeper zone already mentioned. 

“ This zone (g), of a deeper black colour than the 
preceding, and of greater thickness at the front than 
at the back part of the eye, contains the nervous fila- 
ments, which, arising from the bulb or ganglion of 
the optic nerve, terminate in the transparent cylin- 
ders already described. Like these latter, the fila- 
ments converge from the circumference towards the 
centre, being linear, straight, and as nearly parallel 
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^;tlidr\ plated will perailt; but fhej 

ara fbu(^ smaflar In diameter than the cylinders, 
and, notwithstanding their slenderness, appear, under 
the microscope, somewhat opaque and of a fibrous 
texture. Surrounded by a dark choroid secretion 
(t), these filaments, on account of their great tenuity, 
cause the pigment to appear much thicker and 
darker, when regarded en mauct than that portion of 
It represented as passing between the cylinders. 
These latter are almost in immediate contact with 
each other : the nervous filaments, on the contrary, 
are separated by spaces much exceeding in size their 
own diameter. 

*' fn the centre of the eye is the optic ganglion (y ), 
which, however pulpy and homogeneous it may ap- 
pear at first sight, exhibits nevertheless a fibrous and 
radiated structure when submitted to moderate com- 
pression. Indeed, it may in some degree be regarded 
as the optic nerve passing into the filamentary ar- 
rangement observed a little fiirther from the centre. 

** t^uch are the anatomical details exhibited in the 
eye of the grey LibcUula and of other insects, with 
some modifications to be hereafter noticed. In exa- 
mining each of these parts, we may, to a certain 
extent, refer them hypothetically to the structures 
forming the simple eye of the vertebrated animals. 
In fact, we find in Uiese compound eyes a nervous 
filament attached to the extremity of a transparent 
body representing the vitreous humour and crystal- 
line lens ; a transparent cornea covering externally 
this apparatus; and a choroid membrane, represented 
here by a coloured pigment, which surrounds, as in 
the vertebrated animals, these minute organs of 
r^raction and sensation. We may still further 
retnarlc that the pigment continuous in all parts, 
although varying in thickness, forms between the 
cornea and the transparent or crystalline cylinder, an 
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iris (0, or at least a uvea, which allows the light to 
pass only through the centre of the apparatus. 
There is also a perforation, a true pupil, which appears 
black, as in man, when examined with a powerful 
magnifier. The whole of these pupils, whose axes 
correspond to that of the eye of the observer, ibrm 
the black and mobile spot which has often been a 
source of embarrassment to those examining these 
parts. 



“ In the Lucanus Cervus, the cornea (a) is of ex- 
traordinary thickness, and its facets are accordingly 
so much elongated as to appear like prisms. The 
cones have their bases nearly in contact with the 
cornea, and at that part are apparently without pig- 
ment ; towards their apices, where they are attached 
to the nervous filaments, they are surrounded with 
pigment of a violet colour. The nervous filaments, 
also, in tlie greater part of their course from the 
optic nerve, are without any investiture of coloured 
matter,” 

N iimerous details of a similar minute kind are given 
of the eyes of many other insects, but what we liave 
now quoted will show the nature of these researches. 
We cannot, however, omit one other extract, cxlti- 
biting M. Miiller’s idea of the principles of insect 
vision. “ The following figure,” we again use the. 
words of Mr. Parsons, ” represents the section of a 
compound eye, in order to sliow the course of 
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the Ii"ht. If rays of different colours, given out 
from the points a, 6, c, d, fall upon the eye, the 
cone h will be illuminated throughout its whole 
length by the ray d', which traverses this cone in the 
direction of its long axis. The other cones situated 
in the vicinity of the line m d will not be illumi- 
nated as far as their internal extremity by the rays 
fmm d, which penetrate less and less deeply into the 
neighbouring cones, in proportion as they become 
more remote from the line m d. The nervous fila- 
ment m, corresponding to the cone h, is conse- 
quently impressed with the ray d ' ; other rays from 
d, being absorbed by the pigment investing the 
neighbouring coires, will of course produce ho effect 
on any nervous filament placed out of the line m d. 
The coloured ray d' is therefore perceived only by 
incUns of the filament m, on which latter alone it 
impinges^ bo also the ray c', given out at the point 
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e, win pass through the whole length of the cone g, 
and will affect only the corresponcliag nervous fila* 
inent I ; the ray 6' traverses only the cone and is 
perceived only by means of the filament A: ; and the 
ray a', emitted at the point a, is perceived only by 
means of the filament i, after having passed through 
the cone e. 

“The variously coloured rays given out from the 
points a, b, c, d, will thus produce in the interior of 
the eye a determinate figure, corresponding to the 
luminous object without; and the same remarks 
will necessarily apply to any number of points situ- 
ated between a, 6, c, d. 

“Each nervous filament conveys to the bulb of the 
optic nerve the impression of the ray which it has 
individually received ; and, as all the nervous fila- 
ments, at first insulated by the pigment, are at 
length united together into one common and con- 
tinuous bulb or nervous expansion, the impression 
received by each filament is united to those of all the 
others in the bulb of the optic nerve, and so a com- 
mon and continuous image is produced. Rays 
coming from one point of a remote object will, it is 
true, illuminate throughout more than a single cone ; 
and then, to each luminous point without, there will 
correspond in the interior of the eye, not exactly a 
sitmie illiiininated point, but rather a little circle of 
disused or dispersed light ; and, in consequence, an 
image of but little distinctness will be reproduced on 
the sentient surface or retina ; the distinctness 
of the image of course increasing in proportion as 
the object approaches the eye. 

“ The image in the interior of the eye will be more 
distinct, precisely as the cones, in a given portion of 
the eye, are more numerous ; the distinctness will 
also increase in proportion to the length of the 
cones ; for the longer the cones are, the more com- 
pletely will all rays entering them obliquely be pre> 
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vented from reaching dieir internal extremity or 
apex. The dipterous and neuropterous insects, 
whose eyes contain thousands of facets and corre* 
spending cones, are distinguished in general by their 
more powerful sight from other insects ; and this is 
owing to the number of facets, &c., and not to the 
size of the eyes ; for the size of the eyes merely in> 
fluences the extent of their visual horizon. 

From this statement, it may be inferred that the 
vision of the compound eyes must be very imperfect 
and indistinct ; but at the same time, no doubt, it is 
amply sufficient for the wants of insects, &c. The 
quantity of light which enters into the interior of the 
eye is also very small ; but the optic nerve is proba* 
bly so constituted as to perceive the faintest dif- 
ferences in the intensity of light and colours. Of 
the whole light emitted or reflected by exterior 
objects, we ourselves receive into the eye only that 
portion which the pupil is capable of admitting; 
and yet, when the pupil is at its minimum of dilata- 
tion, as at the time of our looking at very near or 
brightly illumined objects, or when we are in con- 
siderable darkness with the pupil dilated ])erhaps to 
its maximum, the .smallest quantity of light will be 
sufllcient to enable us to distinguish the general 
forms of bodies. A light of moderate intensity, 
with a mean degree of dilatation of the pupil, seems 
best suited to the degree of perceptibility of our 
sense of vision; for, when tlie pupil is widely dilated, 
as by means of belladonna, objects at other times 
moderately bright then become dazzling. As soon 
as the general sensation of light exists, the local di- 
versities of clear, dark, and coloured parts in bodies 
will likewise be perceived, provided only those con- 
ditions are present which are required fur the proper 
insulation of the different kinds of rays*.” 

* Loudou's Mag. of Nat. UUt.) vol, iv. p. 124, &c. 
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FOOD OF INSECTS. 

It appears to have been first observed by Aristotle, 
that insects may be divided into such as are fur> 
nished with jaws for eating, and such as are provided 
with a tongue for lapping or sucking *, — a division 
which in modern times was placed in a more pro> 
minent light by Clairvillef, and has been adopted 
by Stephens! and other eminent living naturalists. 
In one point of view these two divisions are of consi- 
derable value, as they afford an obvious and broad 
basis upon which to build the minor divisions of a 
system ; but like many other distinctions in natural 
history, it requires no little refinement of erudition to 
render the principle in all cases practically applicable. 
An intelligent reader, for example, who has not paid 
much attention to the study of insects, upon being 
told that all insects either masticate solids or suck 
fluids, may wish to verify the distinction upon the 
first he meets with and if he chance to light upon a 

beetle or a gnat, he will End that the former has jaws 
and the latter a axicker ; but a bee hIiouIcI come m 

his way, he would be .somewhat embarrassed, for, 
upon [jercciving its large jaws, he would lie disposed 
to arrange it among eating insects, did he not advert 
to the well'known fact of its lapping honey with its 
tongue — an organ no less conspicuous than its Jaws. 

• Hist. Animal, viii. 1 1- 
t Entoinolof^ie Hehetiqup. /uric, 1798. 

I SysCemat. Caut. 



FOOD OF INSECTS. 


143 


Aristotle was shrewd enough to perceive this diffi- 
ciiity, when he says of such insects {Hymenoptera) 
that they have teeth, not for feeding but for fulfilling 
other instincts such as building ceils of wax, and 
similar materials. In the systems, however, founded 
on Clairville’s arrangement, bees and other insects of 
the same order are classed among eating insects. As 
it would not suit the design of our little work to throw 
in the way of the reader any difficulties of this kind 
which we can avoid, we shall follow a hint thrown out 
by Kirby and Spence t, and consider them under the 
three-fold division of eaters, tappers, and suckers, 
though plausible objections, we are well aware, may 
be made to this, as well as to most other arrangements. 

* De Partib. Animal., iv. 5. f Intr. iii. 41S. 
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Chapter VI. 

EATING INSECTS. 

The larger animals differ so much from one another 
in their feeding organs, that Linnseus selected the 
teeth as best adapted to distinguish his orders of 
quadrupeds, — a circumstance which appears to have 
led his celebrated Danish pupil, Fabricius, to fix upon 
the analogous organs in insects fur the same purpose. 
But, confining our views only to insects which eat, 
we shall find that the structure and form of the 
organs in question are much more diversified than in 
the larger animals. From the latter, the jaws differ 
in not l)eing placed vertically but horizontally. There 
are two pairs of jaws, one above the other, with an 
upper and under horizontal lip. The upper pair of 
jaws, or mandibles (mandibulai), one on the right 
and another on the left, usually resemble a large 
tooth, more or less curved, and jointed into the sides 
of the head immediately below the upper lip (labrunO. 
Their sub.stance is hard, homy, and of considerable 
strength, and is usually more or less indented with 
projections resembling teeth, but which make a por- 
tion of the jaw itself, not being inserted in sockets like 
the teeth of other animals. The under pair of jaws 
(majcilltp) are inserted in the right and left of the 
inner cavity of the mouth ; but their structure differs 
from the upper jaws, being jointed and furnished with 
appendages, perhaps for teeiing (palpi). They are 
protected below by the under lip, and the projection 
upon which the latter is attached, called the chin 
(mmtum) *. 

* V. Audouin, Reiumc d’EntOffioi. ii. 52. 
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The jaws, it has been well remarked, ** are ad- 
mirably adapted for their intended services: some 
sharp and armed with spines and branches for tearing 
flesh; others hooked for seizing, and at the same 
time hollow for suction ; some calculated like shears 
for gnawing leaves ; others more resembling grind- 
stones, of a strength and {solidity sufficient to reduce 
the hardest wood ; and this singularity attends the 
major part of these insects, that they possess in fact 
two pairs of jaws, an upper and an under pair, both 
placed horizontally, not vertically, — the former ap- 
parently in most cases for the seizure and mastica- 
tion of their prey ; the latter, when hooked, for re- 
taining and tearing, while the upper comminute it 
previously to its being swallowed 

Among quadrupeds we can readily tell what food 
an individual naturally feeds on by inspecting the 
teeth. But amongst insects this principle is by no 
means so obviously applicable ; for several of those 
which are furnished with the most formidable jaws, 
such as the stag-beetle (_Liicanus Cervusi), feed 
upon vegetable substances almost exclusively. We 
say almost, for it is not a little remarkable that 
a very great number of insects, whose natural food 
seems to be vegetable, will occasionally prey upon 
animals iii the same way as soft-billed birds {Syl- 
via-dte, will feed either on berries or insects as 
they can procure them, and as the common garden 
snail (Helix aspersa, Muller), though it usually 
devours leaves, will sometimes make a meal of an 
earth-worm, as we have observed more than once t* 
In the case of insects, we may illustrate our re- 
mark by referring to the earwig (Forficula auricu- 
iaria, Linn.), well known in every garden. There 

* Kirby and Spence, Intr., i. 394. 

t J. R. See also Sowerby oa Helix nemoralis, in Zool. 
Juuru. i. 283< 
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is nothing inoi« certain. Goldsmith tells us, than 
that it lives among flowers and destroys them, and 
when fruit has been wounded by flies, the earwig 
generally comes in for a second feast, and sucks 
those juices which they first began to broach ; yet 
the insect, he adds, is not so noxious as it would 
seem, since it is seldom found but where the mis> 
chief has been originally begun by others*. Bing- 
ley copies all this without any suspicion of its 
inaccuracy, and subjoins, that in the night they 
may occasionally be seen in amazing numbers upon 
lettuces and other esculent vegetables, committing 
those depredations which are often ascribed to snails 
or slugs t.” On the contrary, it agrees with our 
observation that the depredations frequently imputed 
to earwigs are more usually committed by slugs, 
particularly in the case of flowers. We had a con- 
siderable collection of the finest varieties of heart’s- 
ease (Viola tricolor), which, just as they came into 
bloom, were rendered unsightly by holes and 
notches gnawed into the \>eta1s during the night, 
and we, did not hesitate to accuse the earwigs of 
the damage, till we began to reflect that it was too 
early in the summer for them to appear in sufficient 
numbers, the broods not being yet hatched. Obser- 
vation being always preferable to the most plausible' 
conjecture, we soon satisfied ourselves of the fact by 
examining our flowers sifter dark by candle-light, 
when we diil not find a single earwig, but a great 
number of minute slugs, little larger than a pin’s- 
head, and recently hsitched, no doubt, from eggs de- 
posited the preceding autumn. The leaves of the 
plants were probably too tough and coarse for their 
infant organs, since they uniformly attacked the 


* Aniinaleil Nature, iv. 241 . 
f Anini, Btog, iy. 43 ; 6(h edit. 
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blossoms, and, when these were unexpanded, 
gnawed their way into the bud*. 

There can be no doubt, however, that when the 
summer is more advanced, and the young broods of 
earwigs have lei't their mothers f, they commit simi- 
lar depredations upon flowers to those of the young 
slugs in the spring. “ The English women,” says 
Mouffet, *' hate them exceedingly, because of the 
flowers of clove gilliflowers that they eat and spoyl, 
and they lay snares for them thus : they set in the 
utmost void places ox-hoofs, hogs-hoofs, or old cast 
things that are hollow, upon a staff fastened into 
the ground, and these are easily stuffed with cloathes 
or straw ; and when by night the earwigs creep 
into these to avoid the rain or hide themselves, in 
the morning these old' cast things being suddenly 
taken away and shook forth, a great multitude of 
them fall, and are killed with treading upon them 
The bowls of tobacco-pipes, or the claws of lobsters 
stuck upon the top of the sticks sup})orting flowers, 
iire the usual methods for entrapping earwigs in 
the vicinity of London ; and we recollect being not 
a little puzzled to conjecture what was the meaning 
of sticking up some dozens of lobsters’ claws over 
a flower-border ; for, upon the notion that, like the 
broken tca-cuj)s ranged on the inantel-])iecc of Gold- 
smith’s village ale-house, they were meant 

I'or ornament, and not for use,” 

we deemed the taste of the suburban Londoners not 
a little singular. 

But though vegetable substances seem to be the 
staple food of earwigs, they not only upon occa- 
sion show carnivorous, but even cannibal, propensi- 
ties, fur we have more titan once given a dead ear- 

J. U. t >^60 Insect Transformations, p. 102. 

Theatre of Insects, by Maseme, p. 1023. 

o 2 
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wig to one confined in a box, and found that it 
devoured it * ; and a brood of young ones, reared by 
Baron de Geer, ate the dead body of their own 
mother, as well as the bodies of several of their 
brethren which chanced to die f. It has, therefore, 
been inferred with considerable plausibility that ear- 
wigs in some degree make up for their ravages by 
diminishing the number of other insects, though the 
night habits of the earwig renders it not a little 
difficult to ascertain this. 

A similar propensity to carnivorous habits exists 
among locusts and crickets, whose staple food is 
derived from vegetable substances. The house- 
cricket (^Aeheta domeatica, Fabr.) seems in this 
way to be a vegetable-feeder, for it thrives best in 
the vicinity of a bakers oven, where there are 
plenty of bread crumbs. Mouffet marvels at its 
extreme lankness, inasmuch as there is not “ found 
in the belly any supertluity at all, although it teed on 
the moisture of flesh and fat of broth, to which, either 
poured out or reserved. It runs to in the night ; yea, 
although it feed on bread, vet is the bellv always 
lank and void of superfluity J.” White of 8eibome, 
again, says, “ as one would suppose, from the burn- 
ing atmosphere which they inhabit, they are a 
thirsty race, and .show a great propensity for ]ic{uids, 
being frequently found dead in i>ans of water, milk, 
broth, or the like. Whatever is moist they are fond of, 
and, therefore, they often gnaw holes in wet wcM>llen 
stockings and aprons that are hung to the fire. 
These crickets are not. only very thirsty but very 
voracious; for they will eat the sciinnnings of pots, 
yeast, bread, and kitchen offal, or sweepings of 
almost every description §.” Latreille, on the other 

♦ J. R. t He Oi;cr, Mem. iii. 548. 

J Theatre of Insects, p. 996. 

$ Nat, ll'ist. of Selborne. 
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hand, says it only eats insects,— a palpable mistake, 
since it would often be impossible for them to find 
any in the places which they frequent, except in 
some instances where they may be established in 
the same hearth with a colony of the cock-roach 
(Blalta Orientalis, Linn.), when it is probable the 
two species prey reciprocally on each other. 

A forei(^ insect, which Kirby supposes to be a 
cricket {Achiia), is described by Captain Green to 
have exceeded our common cricket in voracity. At 
Cuddapa, in the ceded districts to the northward 
of Mysore, these are said to abound in the nif^ht, 
being very injurious to papers, books, and leather, 
which they both discolour and devour. Such also 
is their boldness and avidity, that they attack the 
exposed parts of the human body during sleep, 
nibbling the ends of the fingers, particularly the 
skin under the nails, which is only discoverable by 
a slight soreness that succeeds *. 

Although we have paid considerable attention to 
the habits of this order, both ui tlie fiekls and when 
individuals were kept in a state of confinement, aud 
have watched their movements for hours together, we 
never saw them, when at liberty, attack other insects, 
much less any of their own kindred. But having 
oue day put several blue under-winged grasshoppers 
(Locust a ctsruU'scens, &c.) alive into a collecting 
phial, for the purpose of feeding some insectivorous 
birds (Sylvia hortemis, &c.), we were not a little 
surprised to see them fall immediately upon one 
another, with the most cannibal voracity. In 
another instance we placed a male and female of 
the large green locust (Acrida viridisshna) in the 
same phial, when the female forthwith munched a 
large piece out of the other’s back, aud upon rescuing 
him from her fangs, and giving him the advantage of 
* lutr. i. 242. 
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positioii, he immediately made'reprisala by eatinj^ a 
hole' into her side. Yet we had for several weeks 
a great number of this species, both male and female, 
hopping about our study, without one attempting to 
prey on another. They manifested, however, not a little 
mutual fear on a near approach, and in such cases 
the male always uttered two or three notes of alarm, 
and started away *. An eminent entomologist of 
the present day having caught one of these insects, 
and holding it by one of its hind-legs, it made a 
sudden spring, and jerked off its leg : the limb was 
put with the insect in a phial, and by the following 
morning this |x>rtion of itself was half-devoured. 

Those who have been erroneously taught at school 
to translate the Latin cicada and the Greek rein^, by 
** grasshopper,” will perceive from these details that 
it is a very mistaken notion to suppose these insects 
feed on dew f. It is to the treehoppcr, and not to 
the grasshopper, that these lines of Anacreon apply: 

Happy creature! hat below 
Can live more happily than thou ? 

Seated on thy leafy throne, 

(Summer weave.s thy verdant crown,) 

Sipping o*cr the pearly l.wn 
The fragrant nectar of the dawn. 

Little tales thou lovest to sing, 

Talcs of mirth — an infant king. 

But we need wonder less at popular mistakes of 
this kind, when we find similar ones promuljiated, 
respecting the insect.s in (|uestion, by so eminent 
a naturalist as Swammerdam. “ 1 preserve/’ says 
he, “ a three-fold stomach of a locust, which is very 
like the stomachs of animals that chew the cud, 
and particularly has that part of the stomacli called 

♦ J. R. 

t Virgil, Bucol. v. 77 ; Plin. Hist. Nat. xi. * 20 . 
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echintu very di8tinct1f..visible. . I do not therefore 
doubt but locusts chew the cud, as well as the ani- 
mals just mentioned : indeed, 1 persuade myself that 
I have seen this*.” Ramdohr, on the other hand, 
demonshutes that this iiu altogether erroneous t, 
while we can readily point out the origin of the 
mistake, so far as it regards observation. 

Like spiders, then, and many other insects locusts 
and grasshoppers are very assiduous in cleaning thjeir 
limbs; and we have seldom seen them long stationary 
without doing something of this kind, their mandibles 
being actively at work in mumbling their antennae and 
other organs, and biting off every film or particle of 
dust adhering to them. To an ordinary observer 
this action of the Jaws might readily suggest a resem- 
blance to niminating animals chewing the cud, par- 
ticularly as the long slender antennae of some species 
(Acrida viridmima, &c.), when thus operated upon, 
may be overlooked, while the attention is wholly 
directed to the motion of the mandibles. This it was, 
we have no doubt, that led Swammerdam to imagine 
he had actually seen a locust chewing the cud ; though 
it is not a little singular that, with his habits of accu- 
rate and minute observation, he did not detect the 
genuine fact, particularly as the limbs and feet, which 
arc large and obvious, are very frequently operated 
upon, it being indispensable in these, as in all insects 
which walk against gravity, to keep the suckers or 
cushions of Uicir feet free from all extraneous defilement. 
It is, indeed, not a little interesting to a naturalist to 
see, as we have frequently done, a large heavy locust 
walking with ease up the glass pane of a window, 
and occasionally stopping to examine one or other of 
its feet to try whether it is fit for duty, and going 

* Book of Nature, i. 94. f Anatomie der Insekten, 18. 

I See Insect Arch. p. 368; and Ins. Tnnaf. p.35r. 
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carefully over it both with its tieth and its tongue for 
this purpose ; the whole resembling not a little the 
chewing of the cud*. 

Tlie family of the cockroaches (Blattidm, Ste» 
PHBNs) appear to be still more voracious than the 
preceding. A small species {Blalta Lapponica^ 
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Linn.), occasionally no^ with about London, swarms 
numerously in the hun of the Laplanders, and will 
sometimes, in conjunction with a carrion-beetle (5t7- 
fha Lajyponka, Linn.), devour in a sing'le day their 
whole store of dried fish. In London, and many 
other parts of the country, cockroaches — originally, 
it would appear, introduced from abroad — ^have mul- 
tiplied so prodigiously as to be a very great nuisance. 
We have seen them so numerous in kitchens and 
lower rooms in the metropolis as literally to cover the 
floor, and render it impossible for them to move, ex- 
cept over each other’s bodies. This, indeed, only 
happens after dark, for these are strictly night insects, 
and the instant a candle is intruded upon their as- 
sembly, they rush towards their hiding places, and in 
a few seconds not one of the countless multitude is to 
be seen. In consequence of their numbers, inde- 
pendently of their carnivorous propensities, they are 
forced to eat every thing which comes in their way ; 
and besides devouring every species of kitchen stuff, 
they gnaw clothes, leather, and books. They likewise 
pollute every thing they crawl over, with an unplea- 
sant nauseous smell. These black-beetles, as they 
are commonly called, however, are harmless, when 
compared with a foreign species, the giant-cockroach 
{Blatta gigantea), which is not content with devour- 
ing the stores of the larder, but will attack human 
l)odies, and will gnaw the extremities of the dead and 
the dvhig*. 

Another family of the same order are no less savage 
than voracious, and, together with the numerous other 
instances which we have given of cannibal insects, 
afford no colour to the doctrine maintained by some, 
that man is the only animal who preys on his own 
species. According to Sir Walter Scott, 


Drury’s Illustrations of Nnt. Hist. iiL Pref. 
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Eran the tiger fell, and sullen bear, 

Their likeness and their lineage spare i 
Man only mars kind nature's plan. 

And turns the fierce pursuit on man*. 

The praying mantis (Mantis oratoria, Linn.) is 
one of these cannibal insects. Sir J. £. Smith tells us, 
that a gentleman having put a male and a female into 
a glass vessel, the female began to gnaw otf the head 
of her companion, and ended by devouring his whole 
body t< According to Mr. Barrow, the Chinese chil- 
dren have taken advantage of the ferocious habits of 
these insects to procure an amusement, only outdone 
in barbarity by the cock-fighting and bull-baiting of 
our own country, by placing two of the insects in a 
bamboo cage to make them fight}. 

It is remarkable that they show the same savage 
habits in the earliest stage of their existence. Their 
eggs are placed in an oblong bag of a thick, spongy, 
imbricated substance, and fastened lengthwise to the 
branch of a plant. llOsel, being desirous of observ- 
ing the development of the insects, placed one of these 
egg-bags in a close glass, into which, when the young 
appeared, he put ditferent sorts of plants. But ve- 
getable food not suiting their taste, they preyed upon 
one anotlier. This determined him to supply them 
with insect food, and he accordingly i>ut several ants 
into the nurse-glass. Then, however, they betrayed 

• Nokehtff iii. 1. The [>a.s.«i(ige of ihc modern jioet is a para- 
phrase of Juvenal : — 

iSed jam serpciitum major concordia. Parcit 
Cogiiuti.s iiiaeulis simiiis fera. Quarido leoiii 
Fortior eripuit vitani leu ? quo nemure un(|i:am 
Kxspiravit aper inajori.s dcntiliiis apri ? 

Jndica iiffrin ay it rahida cum tiyride parem 
l^erpeiunm : aurvis inter at vonvenit nraia 
Asl hftmini ferrum Ictalt incude ne/atida 
J^roclujrisse parutn &c. 

Lib. X. Sat. xv. vcr. ]VJ — iGfJ. 
f Tour on the Coulinenl. J TravcU iu CJhiiia. 
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as much cowardice, as they had previously showed 
barbarity ; for the instaht the ants were observed the 
mantes attempted to escape in every direction, evi-> 
dently from instinctive fear of a natural enemy. 
Afterwards, he tried them with some of the common 
house-flies, and these they seized with eagerness, and 
tore to pieces. But, notwithstanding their apparent 
fondness for flies, they continued to destroy each 
other through savage wantonness. Rosel despair- 
ing at last, from their daily decrease, of rearing 
any to the winged state, separated them into small 
parcels, in different glasses ; but here, as before, the 
strongest of each community destroyed the rest. 
Slaving, subsequently, received several pairs of the 
same insects, arrived at their full growth, Rosel, pro- 
fiting by his former experience, separated them, 
placing a male and a female together, in different 
glasses : but they, even in this arrangement, exhibited 
the most ferocious enmity, which neither age nor sex 
had any effect in softening. No sooner did they ob- 
serve each other than they threw up their heads, 
brandished their fore legs, and each waited an attack. 
They did not remain long in this posture ; for the 
boldest, throwing open his wings with the velocity of 
lightning, rushed at the other, and tore it in pieces. 
Rosel compares the onset to a combat between two 
hussars; for they dexterously guard and cut with 
the edge of the fore claws, as the hussars do with 
their sabres, and sometimes, at a stroke, one of them 
cleaves the other through, and severs its head from 
its body, the conqueror always devouring his anta- 
gonist*. M. Pairet made similar experiments to those 
of Rosel, by putting a male and female mantis into a 
glass. The female instantly made an attack upon her 
companion, seizing him between the sharp points of 
her claws, with which she soon cut oft* his head. As 
* Insecten Beiustigung^, iv.dC, 
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they are very tenacious of life, he continued to appear 
lively for a considerable time ; but the female ended 
by devouring^ him 

The singpilar form, and particularly the attitudes, 
of the insect in question, have given rise to several 
superstitions. ** They are called Mantes, that is, for- 
tune*tellers,” says Moufiet, ** either because by their 
coming (for they first of all appear) they do shew the 
spring to be at hand, so Anacreon, the poet, sang ; or 
else they foretell death and fiimine, as Csslius, the 
scholiast of Theocritus, writes ; or lastly, because it 
always holds up its fore feet like hands, praying, as it 
were, after the manner of their diviners, who, in that 
gesture, did pour out their supplications to their gods. 
So divine a creature is this esteemed, that if a chiide 
a.ske the way to such a place, she will stretch out one 
of her feet, and shew him the right way, and seldome 
or never misse. As she resembleth those diviners in 
the elevation of her hands, so also in likeness of mo- 
tion, for they do not sport themselves as others do, 
nor leap, nor play, but walking softly, she returns 
her modesty, and showes forth a kind of mature 
gravity t.” 

The attitude, however, which has obtained fur the 
insect the name of praying mantis {Prie Dieu, in 
France), is nothing more than the posture in which it 
patiently lies in wait for its prey ; for, having once set 
its eyes upon an insect, it rarely loses sight of it, 
though it may require some hours before it can make' 
a capture. Should the insect be over head, and be- 
yond its reach, it slowly erects its long neck, and 
elevates itself on its hind legs. If this bring it within 
reach, it throws o{H!n the last joint of its fore paws 
and snaps the insect between the spines, set in rovis 
on the second joint. Should it prove unsuccessful, 

* Encyclopedia Methodique, Insectes, in voce, 
e Theatre of latecUi page 963. 
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it does not retract its paws, but holds them stretched 
out, and waits again till the insect is within its 
reach, when it springs up and seizes it. Should the 
insect go far from the spot, it flies or crawls ajfter it 
slowly on the ground, like a cat; and, when the in- 
sect stops, it erects itself as before*. 



Prayinc^ Maniin {^Mantis nligiosa)* 


The cannibal propensities of some of the preceding 
herbivorous insects may be illustrated by what occurs 
among larger animals, {nirticularly the order of gnaw- 
ing quadrupeds (Glirett^ Linn., Rodentia, Cuv.). 
Among these, the mouse lives chiefly among grain, 
and the rabbit (Lepua enniculus) upon greens ; but 
when their natural food fails, or some apparently 
unnatural appetite is developed by disease, they will 
sometimes exhibit carnivorous habits. In this way 
we had once a large box of insects destroyed by mice, 
who ate, indiscriminately, the soft feathery wings of 
butterflies and the hard wing-cases {elytra) of 
* AninuBiog. iv.49. 
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beetles. Having thus acquired a taste tbr insect foody 
we found it not a litde difficult to prevent them from 
destroying our whole collection by eating through the 
wood'work of the drawers. Rabbits, however, are 
occasionally much more carnivorous. A poulterer, 
near Covent Garden, having some live rabbits in a 
hutch, upon the top of which he had placed some 
fowls ready for the spit, with their heads hanging 
down over the bars, and within reach of the rabbits, 
we remarked that they had gnawed away almost the 
whole head of one. The poulterer told us that this, 
which appeared so anomoloiis to us, was by no means 
of uncommon occurrence. What is still more remark- 
able, however, a friend of ours had a litter of rabbits, 
about two months old, which were not separated from 
their dam ; when she unexpectedly produced a second 
litter. Ihtt the elder brood, as if determined not to 
be supplanted by their younger brethren, fell upon 
them, and, tearing off their limbs, devoured them with 
evident relish*. Even the mother rabbit will some- 
times also eat some of her own offspring, particularly 
should these appear sickly; and the same unnatural 
appetite has been observed among cats and swine t. 

It has never occurred to us to witness any of the 
dragon-flies (LibdlitHna, Mac Leay) preying upon 
their own kindred, thotigh they will often drive away 
intruders from their hawking stations; yet it is by no 
means improbable that they may, u|)on occasion, 
make a meal of a conquered relative. Their habits 
very much resemble those of the flycatchers (Miisri- 
rapiflfn, VifiOBs), among birds, us, like them, Ibey 
frequently select a post, or a leafless branch, as u 
station from which they make frequent excursions 
upon the insect tribes on the wing around them. 

*J.R. 

+ Architecture of Bird<, cliap. xiv., Parasite Uinb. Darwin, 
Zuonomia, xvi. 5. 1. 
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Like the swallow and the bat, also, the dragon>flies 
always catch their prey on the wing, but, like the fly- 
catcher and the butcher-birds (JLaniida^ Vigors), 
they always return to their resting-place, to devour it 
at leisure. While the Rev. R. Sheppaid was sitting 
by the side of a pond, to observe a large dragon-fly 
as it was hawking backwards and forwards in search 
of prey, a cabbage butterfly (Pontia Bramcee) sud- 
denly flew past. The dragon-fly instantly attacked 
and caught it in the air, then settled on a twig, close 
at hand, to eat it at leisure. It bit ofi* the wings, and 
then, in less than a minute, devoured the body*. 

I have been much amused,’* says Kirby, “ by ob- 
serving the proceedings of a species, not uncommon 
here. It keeps wheeling round and round, aud 
backwards and furwanis, over a considerable portion 
of the pool it frequents. If one of the sjiecies comes 
ill its way, a battle ensues; if other species of the 
family presume to approach, it drives them away, and 
it is continually engaged in catching water-flics 
(PAryg«rte<e), and other insects, that fly over the 
water, ptilliug oil' their wings with great adroitness, 
and devouring in an instant the contents of the 
body t." 

It is not a little remarkable that this voracious and 
blood-thirsty family arc very conspicuous ibr gay aud 
even gaudy colouring, from whicli the French have 
been led to give them the inappropriate name of 
damsels and the systematic writers sucii 

apjiellutiuns as pretty-wing {Calcpler^x), girl (Puel- 
la), bride {Spoiisa), and virgin (Firgo). Kirby very 
correctly talks of their “ dress ” as silky, brilliant, 
and variegated, and trimmed with the tinest lace 
and Moutlct, with no less truth, says, they ** set 
forth Nature’s elegancy beyond the expression of 

* Ijingley, Aiiini. Biogr. iv. 117. 
t Intr. i. 27C. 
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art.” One (Calepteryx Virgo ?), he adds, “ is of a 
most curious colour; the b^y blue or sky-colour, 
the wings of a bright violet ; the space between the 
shoulders is adorned with four golden gems, set, as it 
were, in a blackish collet.” A nother he describes as 
having “ the eyes blue, the head green, the whole 
body mixed with green and blue, except the wings, 
which are most accurately wrought with silver-colour 
and black, in the middle shadowed with a dark 
purple*.” 

Voracious, however, as these insects undoubtedly 
are, they are far exceeded by the white ants (^Ter- 
mites) of warm climates. Forbes tells us that on 
surveying a room which had been locked up during 
an absence of a few weeks, he observed a number of 
advanced works t in various directions towards some 
prints and drawings in English frames, the glasses 
of which appeared more than usually dull, and 
the frames covered with dust. ** On attempting,” 
* Theatre of Insects, p. 943. f See Insect Architecture, p. 289. 
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he adds, ** to wipe it ofl; I was astonished to find the 
glasses fixed to the wall, not suspended in frames as 
1 had left them, bnt completely surrounded with 
incrustation, cemented by the white ants, who had 
actually eaten up the deal ftames and backboards, and 
the greater jiart of the paper, and left the glasses up- 
held by the incrustation, or covered way, which they 
had formed during their depredation*.” 

They make their way with the utmost ease into 
trunks and boxes, even though made of mahogany, 
and destroy papers and everything they contain, con- 
structing their galleries, and sometimes taking up 
their abode in them. One very serious eonsequencc 
of this, as Humboldt informs us, is, that throughout 
all the warmer parts of equinoctial America, where 
these and other destructive insects abound, it is in- 
finitely rare to find papers which go. fifty or sixty 
years backf. Cloth, linen, and books are equally to 
their taste, and in one night they will devour all the 
boots and shoes left in their way. 

Mr. Smeathman informs us, that The tree 
termites, when they get within a box, often make a 
nest there, and, being once in possession, destroy it 
at their leisure. They did so to the pyramidal box 
which contained my compound microscope. It was 
of niuhogany, and 1 had left it in the store of Go- 
vernor Campbell, of Tobago, for a few months, while 
T made the tour of (he .Leeward Islands. On my 
return, ( found these insects had done much da- 
mage in the store, and, among other things, had 
taken possession of the microscope, and eaten every- 
thing about it, except the glass, or metal, and the 
board on which the pedestal is fixed, with the 
drawers under it, and the things inclosed. Their 
cells were built all round the pedestal and the tube, 

* Oriental Memoirs, i. 362. 

1‘ Pul. Ess. on New Spain, iv. 135. 
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and attached to it on every side. All the giasses* 
which were covered with the wooden substance of 
their nests, retuned a cloud of a gummy nature upon 
them that was not easily got off, and the laquer or 
burnish with which the brass-work was covered was 
totally spoilt Another party had taken a liking 
to the staves of a Madeira cask, and had let out 
almost a pipe of fine old wine. If the large species 
of Africa (Termites bellicosi) had been so long in the 
possession of such a store, they would not have left 
twenty pounds weight of wood remaining of the 
whole building, and all that it contained. 

These insects are not less e.vpeditious in destroy- 
ing the shelves, wainscoting, and other fixtures of 
a house, than the house itself. They are for ever 
piercing and boring in all directions, and sometimes 
go out of the broadside of one post into that of 
another joining to it ; but they prefer, and always 
destroy, the softer substances first, and are particularly 
fond of pine and fir boards, which they excavate and 
carry away with wonderful dispatch and astonishing 
cunning: for, except a shelf has something standing 
upon it, as a book, or anything else which may tempt 
them, they will not perforate the surface, but artfully 
preserve it quite whole, and eat away all the inside, 
except a few fibres, which barely keep the two sides 
connected together, so that a piece of an inch-board 
which appears solid to the eye, will not weigh much 
more than two sheets of paste-board of equal dimen- 
sions, after these animals had been a little while in 
possession of it. In short, the termites are so insi- 
dious in their attacks, that we cannot be too much on 
our guard against them : they will sometimes begin 
and raise their works, especially in new houses, 
through the floor. If you destroy the works so begun, 
and make a fire upon the spot, the next night they 
will attempt to rise through another part; and if 
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they happen to emerge nnder a chest or trunk, early 
in the night will pierce the bottom, and destroy or 
spoil everything in it before the morning. 

“ When the termites attack trees and branches in the 
open air, they sometimes vary their manner of doing it 
If a stake in a hedge has not taken root and vege- 
tated, it becomes their business to destroy it: if it 
has a good sound bark round it, they will enter at the 
bottom and eat all but the bark, which will remain, 
and exhibit the appearance of a solid stick (which 
some vagrant colony of ants, or other insects, often 
shelter in till the winds disperse it); but if they cannot 
trust the bark, they cover the whole stick with their 
mortar, and it then looks as if it had been dipped into 
thick mud that had been dried on. Under this co- 
vering they work, leaving no more of the stick and 
bark than is barely suificient to support it, and fre- 
quently not the smallest particle; so that, upon a very 
small tap with your walking-stick, the whole stake, 
though apparently as thick as your arm, and five or 
six feet long, loses its form, and, disappearing like a 
shadow, tails in small fragments at your teet. They 
generally outer the body of a large tree, which has 
fallen through age or been thrown down by violence, 
on the side next the ground, and eat away at their 
leisure, within the bark, without giving themselves 
the (rouble either to cover it on the outside or to re- 
place (he wood, which they have removed from within, 
being somehow sensible that there is no necessity 
for it. These excavated trees have deceived me two 
or three times in running; for, attempting to step two 
or three feet high, 1 might as well have attempted to 
step upon a cloud ; and have come down with such 
unexpected violence, that, besides shaking my teeth 
and bones almost to dislocation, 1 have been pre- 
cipitated, head foremost, among the neighbouring 
trees and bushes. Soinetimes, though seldom, the 
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aninMh are known to attack Kving^ treea; but not, 
1 apprdiend, before symptoms of mortification have 
appeared at the roots, since it is evident, as is before 
obsortred, that these insects are intended, in the order 
of nature, to hasten the dissolution of such trees and 
vegetables as have arrived at their greatest maturity 
and perfection, and which would, by a tedious decay, 
serve only to encumber the face of the earth. This 
purpose they answer so eflectually, that nothing pe- 
rishable escapes them, and it is almost impossible to 
leave any thing penetrable iipon the ground a long 
time in safety; for the odds are, put it where you will 
abroad, they will find it out before the following morn- 
ing, and its destruction follows very soon, of course. 
In consequence of this disposition, the woods never 
remain long encumbered with the fallen trunks of 
trees or their branches ; and thus it is, as I have be- 
fore observed, the total destruction of deserted towns 
is so effectually completed, that in two or three years 
a thick wood fills the space ; and unless iron-u'ood 
posts have been made use of, not the least vestige of 
a house is to be discovered 

Teak-wood (Tcctonia srandis) is (he only wof)d 
which they will not touch, probably on account of some 
essential oil in it disagreeable to their taste; for they 
will eat lignum vitaj, which is considerably harder t. 

Ksempfer gives a similar account of the white-ants 
in Japan. He observed, upon rising one morning, 
that a gallery, of the thickness of his finger, had been 
formed across his table ; and found, upon further ex- 
amination, that the insects had bownl a passage up 
one foot of the table, run the gallery across il. and 
then pierce<l down another foot to the floor; all of 
which had Iwen effected during the few hours that he 
had been asleep 

’i' Stacutlitnan, I’liil . Trans. 17S1, p. IS.'J, 
f Kirby and iSpence, Iiitr. i. 243. ; .Japan, ii. J«7. 
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The account which Percival gives of the white- 
aots of Ceylon is. precisely similar. ** The white- 
ants,” he says, *Mn the space of one night, will 
demolish and eat up all the boots, shoes, and bottoms 
of brunks, which come in their way, or are 1^ on 
the ground. This is never done but by the caipless- 
ness of the black servants. In camp, the furniture of 
the tents is placed on inverted bottles, with their necks 
planted in the ground, which, on account of the slip- 
pery nature of the glass, cannot be climbed up by the 
ants. In the dwelling-houses, the trunks, chairs, and 
bed-posts, are for the same reason placed in tin vessels 
full of water. I have frequently seen the large beams 
of a house almost eaten through by these insects, and 
ready to tumble down on the heads of the inhabitants. 

“ This destructive insect, however, is not without 
the most singular utility,, and is made by the Creator 
to seiA'e the same benevolent purposes which are con- 
spicuous in every part of his plan. In the immense 
forests which they inhabit, and which are never sub- 
ject to the hand of cultivation, the constant accumu- 
lation of decayed timber would in time greatly impede, 
if not entirely choke vegetation, were not these animals 
employed by Providence continually to devour it 

Insects, indeed, tiny and insignificant as they may 
appear, are, in such cases, the principal scavengers of 
nature ; and wherever decaying vegetable or animal 
substances abound on land or in water, there myriads 
of insects are certain to be met with, greedily devour- 
ing what is most noxious in quality, and oftensive to 
our senses. At the same time, the multiplication of 
their numbers, from this abundant supply of food, 
provides an almost exhaustless store of prey for those 
species of birds which feed upon insects. 

We shall subjoin one other extract from Smeath- 
man’s interesting paper: — 

* Percival's Ceylon, p. 308. 
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**The large species,** he says, “are not only much 
more destructive, but more difficult to be guarded 
against, than those of trees (Termites Arboruni), since 
they make their approaches chiefly under ground, de- 
scending below the foundations of houses and stores 
at several feet from the surface, and rising again 
either in the floors, or entering at the bottoms of the 
posts, of which the sides of the buildings are com- 
posed, which they bore quite through, following the 
course of the fibres to the top, or making lateral per- 
forations and cavities here and there as they proceed. 

“ While some arc engaged in gutting the posts, 
others ascend from them, entering a ratler or some 
other part of the roof. If they once find the thutcli. 
which seems to be a favourite food, they soon bring 
up wet clay, and build their pipes or galleries through 
the roof in various directions, as long as it will sup- 
port them ; sometimes eating the palm-tree leaves and 
branches of which it is composed, aitd, ])erhaps, (for 
variety seems very pleasing to them,) the rattan, or 
other running plant which is used us a cord to tic the 
various parts of the roof together, and that to the 
posts which support it : thus, with the assistance of 
the rats, who, during the miny season, are apt to 
shelter themselves there, and t{» inirrow through it, 
they very soon ruin the hotise, by weakening the fas- 
tenings and ex[)osing it to the wet. In the mean time 
the posts will be perforated, in every direction, as full 
of holes as that titnher in the bottoms of ships which 
has been bored by the worms, the fibrous aind Knotty 
parts, which arc the hardest, being left to the last. 

“They sometimes, in carrying on this business, 
find (I will not presume to say iiow) (hat the ))ost 
has some weight to support ; and then, if it is a con- 
venient track to the roof, or is itself a Kitul ol' wood 
agreeable to them, they bring their mortar, and fill 
all or most of the cavities, leaving the necessary 
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roads through it, and os fast as they take away the 
wood, replace the vacancy with that material, which 
1)eing worked together by them closer and more com* 
pactly than human strength or art could ram it, 
when the house is pulled to pieces, in order to ex- 
amine if any of the posts are lit to be used again, 
those of the softer kinds are often found reduced 
almost to a shell, and all, or a greater part, trans- 
formed from wood to clay, as solid and as hard as 
many kinds of free-stone used for building in Eng- 
land. It is much the same when the Termites heU 
licosi get into a chest, or trunk, containing clothes or 
other things ; if the weight above is great, or they 
are afraid of ants or other vermin, and have time, 
they carry their pipes through, and replace a great 
part with clay, running their galleries in various 
directions*.” 

“ Not content,” as the authors of the Introduction 
to Entomology express it, “ with the dominions they 
have acquired, and the cities they have laid low on 
Terra Firma, encouraged by success, the white ants 
have also aimed at the sovereignty of the ocean, and 
once had the hardihood to attack even a British ship 
of the line (the Albion) ; and in spite of the efforts 
of her commander and his valiant crew, having 
hoarded they got possession of her, and handled 
her so roughly, that when brought into port, being 
no longer lit for service, she was obliged to be broken 
up. She was indeed in such a condition from the 
attack of insects, supposed to Ix! white ants, that had 
not the ship been firmly lashed together, it was 
thought she would have foundered in her voyage 
home t.” 

As the species, however, does not in the preceding 
case up])ear to have been correctly ascertained, it is 

•Phil. Trans. for 1781, p,1711. 
f liitr. i. 246. 
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not improbable that it may have been an insect 
noriot Leach) of another family, one species of 
which, according to the same auUiors, “ in point oi 
rapidity of execution seems to surpass ail its Euro* 
pean brethren, and in many cases may be productive 
of more serious injury than any of them, since it 
attacks the wood-work of piers and jetties constructed 
in salt waterj and so eliectually, as to threaten tlie 
rapid destruction of those in which it has established 
itself. In December, 1815, 1 was favoured by 
Cliarles Lutwidg^e, Esq. of Hull, with specimens of 
wood from the piers at Bridlington Quay, which 
wofully confirm the fears entertained of tiieir total 
ruin by the hosts of these pigmy assailants, that have 
within a few years made good a lodgment in them, 
and which, though not so big as a grain of rice, ply 
their masticating urgutis with such assiduity, us to 
have already reduced great part of the wood -work 
into a state resembling honey-comb. One specimen 
was a portion of a three-inch hr plank nailed to the 
North Pier about three years since, which is now 
crumbled away to less than an inch in tliickuess : in 
tact deducting the space occupied by the cells, which 
cover both surfaces as closely as possible, barely half 
an inch of solid wood is left; and though its pro- 
gress is slower in oak, that wood is equally liable to 
be attacked by it. If this insect were easily intro- 
duced to new stations, it might soon prove as de- 
structive to our jetties as the Teredo navulis to those 
of Holland, and induce the necessity of substituting 
stone for wood universally, whatever the expense ; 
but happily it seems endowed with very limited 
powers of migration ; fur though it has spread along 
both the North and South Piers of Bridlington har- 
bour, it has not yet, as Mr. Lutwidge informs me, 
reached the Dolpliin, nor an insulated jetty witliin 
the harbour. 
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** The inhabitants of Bridlington may believe that 
this insect was left there a few years ago by an 
American vessel, with what foundation I know not ; 
but that it is an imported insect, and, like the Teredo 
navalis, not originally an European animal, seems 
very probable from the fret, that I can find no de- 
scription of any species of oniscus at all resembling 
it, prior to that of Dr. Leach, who seems first to have 
given it a name, and it appears highly improbable 
that if it had been an European species it should not 
long since have attracted attention and been de- 
scribed. No other remedy against its attacks is known, 
than that of keeping the wood free from salt water 
for three or four days, in which case it dies ; but this 
method, it is obvious, can be rarely applicable. In 
order to ascertain how far. pure sea-water is essential 
to this insect, and consequently what danger exists of 
its being introduced into the wood-work of our docks 
and piers communicating with our salt-water rivers, 
as at Hull, Liveqtool, Bristol, Ipswich, &c., where it 
might be far more injurious than even on the coast, 
I have, since December 15th, 1815, when Mr. Lut- 
widge was so kind as to furnish me with a piece 
of oak full of insects in a living state, poured a not 
very strong solution of common salt over the wood 
every other day, so as to keep the insects constantly 
wet. On examining it this day (February 5th, 1816), 
f found them alive ; and what seems to prove them 
in as good health as in their natural habitat, num- 
bers have established themselves in a piece of fir- 
wood which 1 nailed to the oak, and have in this 
short interval, and in winter too, bored many cells 
in it*.” 

* Intr.i.238. 
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Chapter VII. 

LAPPING INSECTS. 

Those who have paid attention to a cat while lap- 
ping milk, may have remarked, that on darting out 
her tongue she bends the sides and point of it 
upwards, so as to form a sort of hollow scoop or 
spoon, sufficient to contain a considerable quantity 
of liquid. This is partly aided by the structure of 
the surface of the tongue itself, which is all over 
thickly studded with projecting denticulutions * (if 
we may call them so), among which the particles of 
the liquid must be detained. This flexible and den- 
ticulated structure of the tongue gives to this family 
of animals a facility of lapping, which art would in 
vain attempt to imitate. Quudnq}eds of otiier fami- 
lies, such as horses and oxen, drink not by lapping, 
but by sucking. 

In insects again, with which we are more imme- 
diately concerned, somewhat similar varieties of 
structure and habits prevail. 'J’he first instance 
which occurs to our recollection, as forming a sort 
of link between eating and lapping insects, is in 
the ant lamiJy {Formicida;, Leach). “ When 
ants,” says tlie younger Huber, “ are disposed to 
drink, there comes nut from between their lower 
jaws, which are much sluirter than the upper, a 
minute, conical, fleshy, yellowish organ, whicli jkt- 
forms the oHice (»f a tongue, being pushed out and 
drawn in alternately : it appears to prf)cccd from 
" Figured in Alcnagericii, vol, i. p. \ 7i). 
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the lower lip, which itself has the power of moving 
forwards in conjunction with the lower jaws : and 
when the insect wishes to lap, all this apparatus 
moves forward ; so that the tongue, which is very 
short, does not require to lengtlien itself much to 
reach the liquid 

It requires, however, very minute observation to 
see this, and it was only after many fruitless trials 
that we succeeded in verifying the fact. The 
method we found most convenient was to place 
one or more ants withinside an inverted wine-glass, 
upon the inner edge of which a drop of water hud 
been put. By means of a pocket magnifying-glass, 
they can then be observed without disturbing them, 
for notwithstanding their anxiety to e.scape from 
conhiiement, they will greedily drink of whatever 
fluid may be presented to them, and, when satiated, 
will renew their efforts to get out f- 

In the case of liees, such minute observation is 
not required, us their organs are large and con- 
spicuous ; and while they are collecting the nectar of 
flowers or sipping honey, which may be olfered to 
them, we can readily jierceive their long, glittering 
tongue darted out fmm its sheath, and busy in per- 
fbrining its office. But as this is an organ of no 
little interest, it may be well to describe it a little 
more in detail. It consists of no less than five dis- 
tinct branches, — a central piece of four horny scales, 
which constitutes the tongue, tapering to a point, 
convex outwards, and concave on the side lacing 
the trunk ; the two outer ones sheathing the inner 
ones so as to appear hut one single tube ; by a 
joint in the middle they bend, or extend all at 
oticc, carrying with them the unjointed tongue, which 
is cylindrical, ami about the size of a hair: seen 
through a niagnitier, it appears to be composed 
* Huber ou Ants, p. 4 ; &c. t J* 
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of saccessive rings. If we hold a bee between the 
fingers, we can easily perceive a kind of brown, 
shining instrument, curved like a surgeon’s needle, 
folded closely down from the mouth towards the 
throat, where it terminates in a point. At the plea- 
sure of the bee this instrument can be projected 
forward either in a curved or straight form, so as 
to resemble the beak of a bird. The sheath, or 


B 



TongtiP of tht*!)#"'. A, a n, tongut*. H, h />, torurriP ; r, of fh** 

tongue; njusclo^ tor rrioving fht? toni^ie. C, tonfj’te u^rentlv inac^niHoiI. 

rather sheaths, for there are two, of the bee’s longue 
arc coiisiflerably ditrerciit from similar organs in 
other insects, one of these covering scarcely half 
its length, and the other not extending quite round 
the circumference. Kacli of the sheaths consists of 
two pieces, which may be called the demi-sheath. 
In order to see these different pieces distinctly, and 
the ingenuity of their arrangement, it is necessary 
to s<[ucczc them gently at their origin, so as to make 
them protrude, when its apparently simple structure 
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will disappear, and the five pieces come plainly into 
view. As a detailed description of this complicated 
apparatus could not well be made intelligible with- 
out magnified figures, we shall give such as appear 
to us most interesting. 



Striirtnre of the bee's tong^ne. 


The first of these figures (a) represents the upper 
side of the whole apparatus, the sheaths being opened 

Q 3 
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and spread out on either «de, and the tonj^ue stretched 
out to its greatest elongation. The latter is seen 
to terminate in a sort of ■^^button, fringed with a 
circle of hairs, as are the rings of the tongue (above 
forty in number) to its very base. Tliese hairs are 
no doubt intended to brush off and secure the honey 
which is found in the cups of flowers, and a more 
efficient and beautiful instrument wc could not con- 
ceive. 

The second figure (A) exhibits the under side of 
the apparatus with the tongue lodged in the sheatli, 
arising from a pivot within the head, and furnished 
with two muscular levers, by means of which it 
can be elongated. At the termination, the sheath 
is furnished with two small divaricating feelers, 
if we may call them so, consisting of several joints, 
and covered with a few scattered hairs, intended, 
it is probable, to assist its tactile powers, which we 
may naturally infer are put forth to ascertain whether 
it may be necessary to unsheath the tongue itself. 

The third figure (c) is a representation of the un- 
der side of the .‘ianie apparatus, but with tlie tongue 
partly inclosed in the inner sheath. At the base the 
pivot (which is pushed back in the first figure) may 
be seen advanced by means of the muscular levers, 
destined to regulate the movements oft lie tongue. 

It is probable that the bee's tongue is iiirnishcd 
with as many short muscles as the tongue of a fish, 
Avhicli arc capable of moving it in all directions. 
Wildman, indeed, asserts that he has seen it grow- 
ing bigger ami less by turns, swelling as it was 
exerted in collecting honey; and this ultornate less- 
ening and enlargement was propagmed from the 
extremity to the root. These varied movements 
and alterations of form and position are admirably 
fitted for its visiting every corner of the nectaries 
of flowers, many of tlieni of such difficult access. 
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that it has been said, by more than one respectable 
naturalist, that the bees eat their way into them by 
means of their jaws. We have only to look at the 
deeply curved nectaries of larkspur (Delphinium), 
or columbine (AquUegia), to see, in a striking light, 
this beautiful contrivance of Providential wisdom in 
the tongue of the bee. 



A B 


A, (Dt Ipfiinium choilanthufn) ; lyColwmhmoX^quilrgiahicolor); 

showing the horn -shaped nectaries. 

The Iwc can unfold, with great rapidity, its appa- 
ratus for lapping, and dart it into every part of a 
dower where n discovers the presence of honey; and 
can with ecpial ease sweep the convex and concave 
sides of a liower. When it has thus collected a suf- 
iicient (piantity, it is first deposited in a sort of 
ineinbranuus bag capable of considerable inflation, 
])revions to its being swallowed and consigned to the 
iioney-stomach. Hut no sooner is its office per- 
formed, than it is as rapidly sheathed as it had been 
unfolded ; for, in consequence of its length, it would 
be exposed to injury without this important pro- 
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viaum. When at rest, therefore, it is doubletl up by 
means of its joint, and lies in a very small compass, 
the first portion being brought within the lip, and a 
second part folded under the head and neck. It is 
altogether difierent then from the tubular sucking 
tongue of a fly, being imperforate and only fitted 
for lapping; while the insect is at the same time 
furnished with mandibles of similar structure to those 
of the eating insects described in the preceding 
chapter. 

Having thus entered so minutely into the struc- 
ture of the tongue of the bee, it will be unnecessary 
to describe in detail the similar organs of some 
other families, more particularly as these seem to be 
of inferior interest, at least so far as we have exa- 
mined them. The wasps (Fei^idcr), which so nearly 
resemble bees both in habits and in general appear- 
ance, are greatly (lifTerent in the devclopmeui of 
these organs, the tongue being small, while the man- 
dibles, on the other hand, are large, and more like the 
insects which we have considered in the prcceilins*- 
c/japter as exclusively eaters. They are acccjrdinirK 
letter known for their depredations on fruit, than 
for feetlitig in the manner of Ix'es ; vet are ihev ver\ 
fond of sweet things, since they will plunder bee- 
hives of their honey (tliough they will not take the 
trouble of coliecting it from flowers), ami they Irv- 
quently devour great ijuantilies of sugar. Kiri»v 
tells us, that a tradesman of his actjuainianee cal- 
culated his loss of sugar in one year, by wasps alone, 
at twenty {muuds sterling*. \Vasp.s, besides, are 
insects of prey, untl in France, Heuuinur .says, the 
butchers are glad to have wasps attend their stalls 
for the sake, of their services in ilriving away the 
blow-flies ; for a similar pur{>ose the Amerimus 
sometimes suspend a hornet’s nest in their parlour t. 

* Intr. i, ^26. )■ St. John’s LeUers of au Auwrican Faim'r. 
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We have elsewhere remarked that, the heak 
(haustdlum) of an aphis is no more Btted for lap- 
ping honey-dew, than the bill of .^sop’s crane was 
for eating out of a shallow plate*.” The mere in- 
spection of one of these insects with a pocket mag- 
nifier will be sufficient to demonstrate the position ; 
but, for the sake of illustration, we shall give a few 
details, and for that purpose we shall select the 
brown aphis of the oak {AphUt Quercus, Linn£us), 
in which, from its being much larger than its con- 
geners, the parts are more conspicuous. The sucker 
in this insect is much longer than the body, and, 
when unemployed, is carried between the legs close 
to the belly, extending behind the insect, like a tail 
slightly curved upward. The instrument consists of 
a transparent tube, terminating in a hole so minute, 
that lieauniur could not discover it with his most 
powerful microscopes, but easily proved its existence 
by pre.ssing out from it a drop of fluid. By means 
of pressure, also, he could render more obvious two 
instrunieiits of a brownish colour contained in the 
sucker, and which he conjectured to act like the 
pisbnt of a pump ; though from their minuteness this 
could not Im.' correctl y ascertained. We might suppose 
them to act as perforators, were it not that the point 
of the sucker itself seems sufficiently adapted to that 
pur[K)se. The figures which we have here given 
will render our description easily understood. 

* Insect Traiuf. p. 18. 
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AlhU Qu/;ri H.'. fl, Jih^nvinir i>.<* yiK’kor uij«]rr it ill.** 4 

mI; t\, i- kc:' lUatfRitUril. 


Witli so efficient an iiistnunent for woundiui*- plants, 
we need not wonder that a race so connilcssly nume- 
rous as Uic aphides etlcct most dcstnu tive ravauvs 
in the ve«;etal)le kin«*doin. The serious iavai»vs 
of the dolphin, or collier {Aphis Fubw)^ on the bean 
crop, au(l of the hop-(ly (A* Huinufi) in hop- 
grinmds, are hut too well know!i. <Ji' late years an- 
other of these j)est.s, called the Aniericniu ov wliitc, 
blight (Aphis lani^^rra^ 1 in. Kina; Jlnosr.ma Mu! 
liKAon), has been e\teiisively destructive to our 
applc-trccs. According to Mr. Knapp's inforniatioii, 
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it mas first observed in the West of England, in 
1819, in the nursery gardens of Messrs. Millar and 
Sweet, near Bristol, introduced, as was supposed, 
by some imported plant*. Salisbury, on the othei 
hand, says, “ I have from good authority heard that 
it was bnnight to this country from France in the 
reign of Louis XIV., when a colony of refugees 
settled at Paddington, and there it was first ob- 
served to begin its depredations on the apple-trees. 



C 

iHriosuma malt, (x, b, the insects tnagnliieci. r, an infected apple branch 


* Jonnial of a Naturalist^ piS41 ; Note, 
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I am in some measure warranted in my belief, that 
the insect in question was introduced from France, 
as an old French gardener who worked in iny garden 
stated that he was well acquainted with the bug, as 
he termed it, since his childhood, and that it had been 
the destruction of many fruits, not apples in parti- 
cular, in the neighbourhood of Montpelier, where he 
had been brought up*.” We have ourselves seen 
the insect in the orchards about Harfleur, in Nor- 
mandy t; andM. Blot informs us that it is exceed- 
ingly destructive to the apple-trees in the department 
of Calvados 

Sir Joseph Banks traced the supposed Brst ap- 
pearance of the insect to a nursery in Sloane-street, 
Chelsea ; and, upon being informed that it was un- 
Icnown in France, concluded that it was most pro- 
bably imported from North America, with some apple- 
trees which had been brought over to that nursery. 
But, in whatever way it originated, it spread rapidly, 
though it was at first confined to the vicinity of the 
metropolis, where it destroyed thousands of trees §. 
Subsequently it found its way into other parts of the 
kingdom, and, in 1810 , so many of the cyder apple-, 
trees in Gloucestershire were infested with it, that it 
was apprehended the making of cider would have 
to be abandoned. 

The particular history of the insect is well given 
by Mr. Knapp. “ In the spring of the year,’* says 
he, “ a slight hoariness is obset^'ed upon the branches 
of certain species of our orchard fruit. As the season 
advances, this hoari ness increases; it becomes cottony, 
and, toward the middle or end of summer, the under 
sides of some of the branches are invested with a 
thick, downy substance, so long, as at times to be 

* Hints on Orchards, p. 39. f J. U. 

X Mem. Socitite Linn, ae Caen pour 1824, p, 104. 

^ Tram). HorU Soc., ii. 162. 
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sensibly agitated by the air. Upon examining this 
substance, we find that it conceals a multitude of 
small wingless creatures, which are busily employed 
in preying upon the limb of the tree beneath. This 
they are well enabled to do, by means of a beak 
terminating in a iin,e bristle, which, being insinuated 
through the bark and the sappy part of the wood, 
enables the creature to extract, as with a syringe, the 
sweet, vital liquor that circulates in the plant. The 
sap-wood (Alburnum) being thus wounded, rises up 
in excrescences and nodes all over the branch, and 
deforms it ; the limb, deprived of its nutriment, grows 
sickly ; the leaves turn yellow, and the part perishes. 
Branch after branch is thus assailed, until they all 
become leafless, and the tree dies. 

‘'Aphides attack the young and softer parts of 
plants ; but this insect- seems easily to wound the 
harder bark of the apple, and by no means makes 
choice of the most tender ])arts of the bninch. They 
give a preference to certain sorts, but not always the 
most rich fruits; as cider apples and wildings are 
greatly infested by them, and, from some unknown 
cause, other varieties seem to be exempted from their 
depredations. The Wheeler’s russet and Croflou- 
pippin 1 have never observed iujiiml by them. This 
insect is viviixirous, or produces its young alive*, 
forming a cradle for them by discharging from the 
extremities of its body a quantity of long, cottony 
matter, which, becoming interwoven and entangled, 
prevents the young from falling to the earth, and 
completely envelops the parent and the oftspriiig. 
In this cottony substance, we observe, as soon as the 
creature becomes animated in spring, and as long as 
it remains in vigour, many round pellucid bodies, 
which, at first sight, look like eggs, only that they are 
larger than we might suppose to be ejected by the 
* See Insect Transformations, p. 112. 
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animal. They consist of a simt glutinous fluid, and 
are probably the discharges of the aphis, and the first 
food of its young. That it is thus consumed, I con- 
jecture from its diminution, and its by no means 
increasing so fast as fscal matter would do, from 
such perpetually feeding creatures. 1 hare not, in 
any instance, observed the young to proceed from 
these globular bodies, though they are found of 
various ages at all times during the season. This 
lauuginous vestiture seems to serve likewise as a 
vehicle for dispersing the animal ; for, though most 
of our species of aphides are furnished with wings, 
I have never seen any individual of this American 
blight so provided ; but the winds, wafting about 
small tufts of this downy matter, convey the creature 
with it from tree to tree throughout the whole 
orchard. In the autumn, when this substance is 
generally long, the winds and rains of the season 
etfectually disj)erse these insects, and we observe them 
endeavouring to secrete themsehes in the crannies of 
any neighbouring substance. Should the savoy cab- 
bage bo near the trees whence they have been dis- 
lodged, the cavities of the mider sides of its leaves 
are commonly favourite asylums ft)r them. Multi- 
tudes perish by these rough i’emo\als, hut numbers 
yet remain, and we may find them in the nudes and 
crevices, on the under sides of the branches, at any 
period of the }ear, the long cottony vesture being re- 
moved ; but still they are enveloped in a fine, short, 
downy clothing, to be seen by a magnifier, proceeding 
apparently from every suture, or pore, of their Indies, 
and jjrutecling them in their dormant state from the 
moisture and frosts of our climate. This aphis, in a 
natural slate, usually awakens and commences its 
labours very early iu the month of March ; and the 
hoariness on its body may be oliservcd increasing 
daily ; but if an infected branch be cut in winter, and 
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kept m a warn room, these aphi4e8 will awaken 
speedily, spin their cottony nests, and feed as they 
are accustomed to do in the genial season*.” 

With numerous facts of a similar kind on record, it 
was a singular oversight in Mr. Swainson, to state 
that sucking insects ** can do no injury to the agri- 
culturist t.” 

A numerous family of a different order of insects 
is but too well known, both in gardens and houses, 
under the general name of bugs (CimicideBf Leach); 
most, if not all the species, being distinguished by 
an exceedingly disagreeable smell, particularly when 
pressed or bruised. Their sucking instrument has 
been so admirably dissected and delineated by M. Sa- 
vigny, in his Theory of the Mouth of Six-legged 
(hexapod) Insects |, that we cannot do better than 
follow so excellent a guide. In the figure (6) is a 
view of the under side of the head of the black-horned 
bug (Cimexnigricornvi, Fabr.), exhibiting the sucker 
in its sheath, directed backwards, which is its natural 
position during repose. The sheath is composed of 
four pieces, which, according to Savigny’s Theory, 
represent an under lip much prolonged. The edges 
l)end downwards, and form a canal ifor receiving tlie 
four bristles, which he supposes to correspond with 
the two mandibles itnd the two lower jaws. In the 
figure (o) the sheathed upper lip, and the four brisUes 
placed together and drawn out of their sheath, are 
presented from above ; and in the third hgure (c) the 
finir bristles (representing the upper and lower pair 
of jaws) are developed so as to exhibit them sepa- 
rately. It is probable that the two middle ones act 
as piercers, while the other two, being curved at thp 

* Journal of a Naturalist, 341. 
f Loudon's Kncyct. of Agricult, page 1113, 2d edition. 

I Mem. Auiin. sans Vertebres, i. 3G. 
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cxtreniity (though not at all times naturally so), assist 
in the process of suction. 



SncVers of ihe Wacl\*^.orn^d b'Jir (Cimcx ni^rirorms). 


The plant-bugs are all furnished with wings and 
membranous wing-caM>s, and many of them are of 
considerable size, an<l decked in shr>wy colours ; dif- 
fering in all these points from their congener, the 
bed-bug (Cimex Irclvlarivu), which is small, without 
wings, and of a dull iniiforin brown. The name is 
derived from the same root a.s ^t/g-liear, and hence 
the passage in the Psalms, “thou sliult not lie afraid of 
Vie terror by night*,” is rendere<l in Matthew’s Bible 
thou shalt not nede to be afraide oi any huge by 
» Psaini«, xci. 5. 
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night.'* Tfl nwHer timei, indeed, this insect wes leolwd 
uj^n with no little fear, no doubt because it was not 
so abundant as at present. In the year 1503,” says 
Mouf&t, ** Dr. Penny was called in great baste .to a 
little village, called Mortlake, near the Thatnejl to 
visit two nobletnen, wlio were much frightened b^ the 
appearance of bugrbites, tuid were in fear of I know 
not what contagion ; but when the matter was known, 
and the insects caught, he laughed them out of all 
fear *.’* This fact, of course, disproves the statement 
of Southall, that bugs were not known in England 
before 1670. Linnsus was of opinion, however, that 
it is not originally a native of Europe, but has been 
imported from America. Be this as it may, it seems 
to thrive but too well in our climate, though it muir 
tiplies less in Britain than in the warmer regions of 
the continent, where it is also said to grow to a larger 
siae, and to bite more keenly. We never observed 
this insect in Ireland f. 

But even in our own island these obtrusive insects 
often banish sleep. “ The night is usually the season 
when the wretched have rest from their labour ; but 
this seems the only season when the bug issues from 
its retreats to make its depredations. By day it 
lurks, like a robber, in the most secret parts of the 
bed ; takes the advantage of every chink and cranny, 
to make n secure lodgment ; and contrives its habita- 
tion with so much art that it is no easy matter to dis- 
cover its retreat. It seems to avoid the light with great 
cunning ; and even if candles be kept burning, this 
formidable insect will not issue from its biding-plaee. 
But when darkness promises security, it then issues 
from every corner of the bed, dmps from the tester, 
crawls from behind the arras, and travels, with great 
assiduity, to the unhappy patient who vainly wishes 
for rest and refreshment. It is generally vain to destroy 
* Theatr. insect, 270. f J. R. 
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one only, as there are hundreds more to revenge their 
companion’s fate ; so that the person who thus is sub- 
ject to be bitten (some individuals are exempt) remains 
the whole night like a sentinel upon duty, rather 
watching the approach of fresh invaders than inviting 
the pleasing approaches of sleep Mouffet assures 
us, that against those enemies of our rest in the night 
our merciful God hath furnished us with remedies, 
which we may fetch out of old and new writers, either 
to drive them away or kill them t> The following is 
given as the best poison for bugs, by Mr. Brande of 
the Royal Institution : — Reduce an ounce of corrosive 
sublimate {Perchloride of mercury), and one ounce 
of white arsenic, to a fine powder ; mix with it one 
ounce of muriate of ammonia in powder, two ounces 
each of oil of turpentine and yellow wax, and eight 
ounces of olive oil : put all these into a pipkin, placed 
in a pan of boiling water, and when the wax is melted, 
stir the whole, till cold, in a mortar j:. 

Though most people, however, dislike this insect, 
others regard it not only with apathy but with pro- 
tecting care; at least, one gentleman would never 
suffer them to be disturbed, or his bedsteads removed, 
till in the end they swarmed to an incredible degree, 
crawling up even the walls of his drawing-room ; and 
after his death, millions were found in his bed and 
chamber furniture§. In the Banian hospital, at Surat, 
the overseers are said frequently to hire beggars from 
the streets, at a stipulated sum, to pass the night 
among bugs and other vermin, on the express con- 
dition, of suffering them to enjoy their feast without 
molestation ||. 

The bed-bug is not the only one of its congeners 
which preys upon man. St. Pierre mentions a bug, 

* Goldsmith, Anim. Nature, iv. 198. f Tbeatr. Insect. 

I Materia Medica, Index. 

§ Nicholson’s Journ. x\ii. 40. || Forbes, Oriental Mem. i, 



SUCKING INSECTS. 


197 


found in the Mauritius, the bite of which is more 
venomous than the sting of a scorpion, being suc- 
ceeded by a swelling as big as the egg of a pigeon, 
which continues for four or five days*. Kay tells us 
that his friend Willughby had suffered severe tern- 
]X)rary pain, in the same way, from a water-bug 
(Nolonecta glauca, Linn.) t« The instrument em- 
ployed by some of the water* bugs appears, from 
Savigny’s dissections, to be still more formidable than 
the preceding. 



Mafpiified figfures of the sucker of a water bufir (iVspa neptvnia)^ <f, the 
sucker in its sheath ; h, the several parts developed^ so as to exhibit 
them separately: o, the saeker unsheathed. 

From another pertinacious insect, the flea (Pulex 
irritajis, Linn.), being without wings, some of our 
readers may suppose it to be nearly allied to the bed- 
bug ; though the former does not even belong to the 
same order, but to a new one (Aphanipiera, &rby), 
established on the principle that the wing^ are obso- 
lescent or inconspicuous. As we have elsewhere 
mentioned several extraordinary feats, of strength re- 
corded of fleas by various authors we shall here 

* Voyage to the Isle of France. f Hist. Insect. 58. 

I Insect Transformations, p. 180, 
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give our own testimony to a similar laet, which WO 
have just witnessed. At the hdr of Chilton, iit 
1830, we saw a man exhihit three fleas, harnessed tp 
a carriage in form of an omnibus, at least flily times 
their own bulk, which they pulled along with great 
ease ; another pair drew a chariot; and a single flea a 
brass cannon I The exhibitor showed tfle whole first 
through a magnifying glass, and then to the naked 
eye ; so that we were satisfied there was no deception. 
From the fleas being of large size, they were evidently 
all females*. 

It is rarely, however, that we meet with fleas in 
the way of amusement ; unless we are of the 
singular humour of the o)d lady mentioned by Kirby 
and Spence, who had a liking to them, because, said 
she, “ I think they are the prettiest little merry things 
in the world ; I never saw a dull flea in all my lifet." 
When Ray and Willughby were travelling, they found 

at Venice and Augsburg fleas for sale, and at a 
small price loo, decorated with steel or silver collars 
round their necks, of which Willughby purchased 
one. When they are kept in a box amongst wool or 
cloth, in a warm place, and fed once a day, they will 
live a long time. When they l)egin to suck they 
erect themselves almost perpendicularly, thrusting 
their sucker, which originates in the middle of the 
forehead, into the skin. The itching is not felt im- 
mediately, but a little iiflerwards. As soon as they 
are ful) of blood, they begin to void a portion of it, 
and thus, if permitted, they will continue for many 
hours sucking aiul voiding, After the fir.st itching 
no uneasiness is subsequently felt. Willughby’s flea 
lived for three months by sucking in this manner the 
blopd of his hand ; it was at length killed by the 
cold of wipter J.” 

From this narrative, we should say that it was not 
• J.K. 

Ray, Hist. Insect, p. 8, 


t Intr. i. 102. 
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without good reason that two eminent naturalists 
have arranged fleas in a group, called, by way of 
eminence, sucVers {Suctoria^ De Geer; Suceurtt 
Latreille). 

According to Mouffet’s account of the sucker of the 
flea, the point of his nib is something hard, that 
he may make it enter the better ; and it must neces- 
sarily be hollow, that he may suck out the blood and 
carry it in Modern authors, particularly Straus 
and Kirby, show that Rosel was mistaken in sup- 
posing this sucker to consist of two pieces, hs it is 
really made up of seven. First, there are a pair of 
triangular instruments, somewhat resembling the 
beak of a bird, inserted on each aide of the mouth, 
under the parts which are generally regarded as the 
antennae. Next, a pair of long sharp piercers 
(Scalpella, Kirby), which emerge from the head 
below the preceding instruments : and a pair of feelers 
(palpi)^ consisting of four joints, are attached to 
these near their base. In fine, there is a long, 
slender tongue, like a bristle, in the middle of these 
several pieces. 



Suckers of the flea, greatly magnified, a, side view ; h, under side; 
c, upper side. 

According to Mouflet, also, “ the lesser, leaner, 
and younger they are, the sharper they bite, the fat 
ones being more inclined to tickle and play; and 
then are nut the least plague, especially when in 
greater numbers, since they molest men that are 
* Theatre of Insects, p. 1102. 
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rieeptng', and trouble wearied and sick penNMU| 
from whom they escape by skipping ; for aa aoom aa 
they And they are arraigned to die, and feel the An* 
ger coming, on a sudden they are gone, and leap 
here and there, and so escape the danger; but so 
soon as day breaks, they forsake the bed. They then 
creep into the rough blankets, or hide themselves in 
rushes and dust, lying in ambush for pigeons, hens, 
and other birds, also fur men and dogs, moles and 
mice, and vex such as {lasse by. Our hunters report 
that foxes are full of them, and they tell a pretty 
story how they get quit of them. The fox, say they, 
gathers some handfuls of wooll from thorns and 
briars, and wnippiug it up, he holds it fast in his 
mouth, then goes by degrees into a cold river, aud 
dipiung himself close by little and little, when he 
Ands that all the Aeas are crept so high as his head 
for fear of drowning, and so for shelter crept itito the 
wool, he barks and spits out the wool Ail of fleas, and 
so very fruliquely being delivered from their molesta* 
tion, he swims to land 

Tliis is an excellent trick certainly for a flea-bitten ft>x 
on a summer’s day ; but u little more doubtful even 
than the story told of (.'hristina, Queen of Sweden, who 
is reported to have flred at the fleas with a piece of 
artillery, still exhibited in the royal arsenal at Stock- 
holm t. Her Majesty ought to have made an expe- 
dition to Tiberias, where, as an Arab Sheikh informed 
Dr. Clarke, “ the king of the fleas held his court J.” 
Nor are fleas couflned to the old continent, fur Lewis 
and Clarke § found them exceedingly harassing on the 
banks of the Missouri, where it is said the native 
Indians are sometimes compelled to shift their quar- 
ters, to escajMS their annoyance. They are not ac- 

* Theatre of InsectB, p. 1102, 
t Linna:us, pichesia Lapon., U. 32 ; Note *. 

J Travels, vol. ii. $ Travels. 
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qiiaintedt H would therefore with the device of 
die ehephnda in Hungary, who grease their clothes 
With hog’s lard to deter the flea8,*~nor with the old 
English preventive i»-> 

^ While wormwood heth teed, get a haodftil or twame 
1\> lave against March to make flea refratoo: 

Where ohamber it swept and Wormwood it sirown, 

Mo flea for his life dare abide to be known *.'* 

Linnceus was in error in stating that the domestic 
cat (Felis maniculatus^ Temminck ?) is not infested 
with iieas ; for in kitteiiS'in particular they abound as 
numerously as upon dogst> 

Fleas, it may be worth remarking, are not all of 
one species, those which infest animals and birds 
differiiig in many particulars from the Common bed 
flea {Puhx irriians), and as many as twelve distinct 
sorts have been found in Britain alone The most 
annoying species, however, is fortunately not indi* 
genous, being a native of the tropical latitudes, and 
variously named in the West Indies, chigoe, jigger, 
niguo, tuiigua, and pique (Puhx penetrans^ Linn.) 



Chigoe (Pulex penetrans). 

According to Stednian, this ** is a kind of small sand- 
flea, which gets in between the skin and the flesh 
without being felt, and generally under the nails of 
tile toes ; where, while it feeds, it keeps growing till it 

* Turner^ I’oints of Goode Husbandry. t 
I Insect Tnasfoniiations, p. 393. 
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becomes of the size of a pea, cwsing no further {^n 
than a disagreeable itching. In process of time its 
operation appears in the form of a small bladder, in 
which are deposited thousands of eggs, or nits, and 
which, if it breaks, produce so many young chigoes, 
which in course of time create running ulcers, often 
of very dangerous consequence to the patient; so 
much so indeed, that I knew a soldier, the soles of 
whose feet were obliged to be cut away before he 
could recover : and some men have lost their limbs 
by amputation, nay, even their lives, by having neg- 
lected, in time, to root out these abominable vermin. 
The moment, therefore, that a redness and itching 
more than usual are perceived, it is time to extract 
the chigoe that occasions them. This is done with 
a sharp-pointed needle, taking care not to occasion 
unnecessary pain, and to prevent the chigoe from 
breaking in the wound. Tobacco ashes are put into 
the orifice, by which in u little time the sore is per- 
fectly healed *.** Old Ligon tells us that in this way 
he had ten chigoes taken out of his feet in a morning 
“ by the most unfortunate Yarico t»” whose tragical 
story is so well known from the popular drama. 
Walton mentions that a Capuchin friar, in order to 
study the history of the chigoe, permitted a colony of 
them to establish themselves in his feet: but before 
he could accomplish his object, his foot mortified and 
had to be amputated ^•'o wonder that Cardan calls 
the insect “a very shrewd plague§.” 

Another troublesome sort of insects, less dangerous 
perhaps, though equally pertinacious, and more 
widely diffused than the chigoe, is the family of gnats 
{Culwidte). Kven these, however, sometimes pro- 
duce foruiidutilc consequences ; for M. lieaumur 

* Stedman’s Surinam ; and Swartz, Swedish Trans., ix. 40. 
f History of Barbadoes, p. (ib. { Walton’s Hispaniola. 

^ Subtdia. lib. ix# 
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says, **! have eeeii in marshy districts on the eea 
coast, individuals whbse arms and legs were ren> 
deted shocking with the reiterated bites of gnats, 
and some of them so bad, that it was doubtful whe- 
ther they could be cured without amputating the 
limb*.” He adds, that if we will exert a little patient 
attention, we shall be compelled to admire the very 
instrument with which the insect wounds us. The 
elder Pliny becomes more than usually eloquent 
upon the structure of this insect. ** In these so little 
bodies,” he says, — ” nay, points or specks, rather 
than bodies indeed, — how can one comprehend the 
reason, the power, and the inexplicable perfection 
that Nature hath therein shewed? How hath she 
bestowed all the five senses in a gnat ? and yet some 
there be lesse creatures than they. But where, I 
say, hath she made the seat of the eyes to see before 
it? Where hath she set and disposed the taste? 
Where hath she placed and inserted the organ of 
smelling? and above all, where hath she disposed 
that dreadful and terrible noise that it maketh— that 
wonderful great sound, as I may call it, in proportion 
to so little a body ? Can there be devised a thing 
more finely and cunningly wrought tlian the wings 
set to her body ? Mark, what long shanked legs 
above ordinary, she hath given unto them. See, 
how she hath set that hungry hollotv concavitie in- 
stead of a belly ; and hath made the same so greedie 
and thirstic after blood, and man's especially. Come 
to the weapon that it hath to pricke, pierce, and enter 
through the skiiine ; how artificially hath she pointed 
and shar{)ened it ! and being so little as it is, for the 
fineness thereof can hardly l)e seen, yet as if it were 
of bignesse and capacity answerable, framed it, she 
hath, most cunningly for a two-fold use, to wit, most 
shar|)e pointed to pricke and enter, and withall, hol- 
* M^m. iv. 373. 
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low like a pipe to sucke in and convey the blood 
through itV' 

It is not a little singular that notwithstanding the 
torly attention which was thus given to the sucker ol 
the gnat, authors are by no means agreed as to its 
structure ; and even a recent author of talent, M, 
Robineau Desvoidytt has rather added to former 
errors than contributed to expunge them. The most 
accurate details and figures are those of K^umur 
and Rottredi, which we shall chiefiy follow. To the 
naked eye, the sucker of the gnat appears like a 
needle finer than a hair, solid and pointed ; but the 
microscope shows that what appeared so simple, is 
really compound and complicated. It consists, ac- 
cording to Leeuwenhoeck of four pieces ; Swam- 
merdam found six, including the lip ; but Rilaumur 
says there are only Jive, It may be that their ob- 
servations were made upon different species, or upon 
individuals which had sustained accidental mutilation. 
Swammerdam, indeed, mentions that he often ob- 
served in dead gnats the suckers broken off' from their 
case ' This case or sheath is divided in its whole 
length, enclosing an apparatus of five piercers or 
lancets (^SccUpella), with wliich it cuts into the skin. 
“ After a gnat,” says Hi^aumur, “ had dohe me the 
honour of settling on my hand, 1 perceived that it 
put forth a very fine point from its sucker, with the 
end of which it felt four or five spots of my skin, ap- 
parently with the design of discovering where it could 
obtain the most blofjd with the least trouble This 
fine point, Swammerdam imagined to be simple and 
indivisible, and says, “ the point is so sharp that I 
could never observe the least breadth in it with tlie 
best microscopes I could procure, though if you put 
the edg^ of the shar{)est razors, or the points of Uie 

• HuliatMl’a Plinie, *i. 3. 
t Mtim. Sue. (I'M nt. Nat. de Paris, iii. Sl'9. 
t lliblia Nat, i, 1»7. 4 Mtm. iv. m. 
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finest needles or lancets before the microscope, you 
will easily see that they have visible breadth, and ap« 
pear blunt, ragged, and dull.** But Reaumur is not 
a little surprised at this, for Leeuwenhoeck and him- 
self found this fine point composed of several needles, 
some of them barbed with teeth, as may be verified 
by pressing the instrument between the fingers. The 
magnified figures will give a clearer idea of the or- 
gan than the most minute description. 



MHie:nified 6ffure« of the sucher of the gnat: a, the sucker in its sheath 
ft, half of tlip sheath broken off to show the sucker ; c, the sucker developed 
to show its several parts ; d, the barbed point of one blade of the sucker. 


The sheath is composed of a flexible substance, 
and is employed, it would appear, for supporting and 
keeping steady the piercers during the process of 
penetrating into the skin. Besides this, Swammer- 
dam says, ** 1 should think that the acute and hollow 
extremity of the sheath is certainly introduced into 
the wound, and by means thereof tiie gnat afterwards 
sucks the blood, which running or ascending by 
suction between these parts, is at length conveyed 
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into the stomach of the insect Hence, there appears 
almost the same use of this sheath, as there is of the 
silver pipes (canula) used by surgeons, through 
which they pass their lancets into parts deep seated, 
in order to prevent their wounding any other part 
than that which they intend to cut *.’* Our readers 
will be better able to judge of the accuracy of these 
views, by inspecting the figures below of the difier- 
ent positions of the sheath in penetrating the skin. 



Modes of operation of the gnat's suclicr. 

The mere wound, however, would not probably 
cause much uneasiness, were it not for the insertion 
at the same time of a sort of poisonous fluid, for the 
purpose, as Reaumur imagined, of thinning the blood, 
and rendering it thereby more easy to suck. If 
this conjecture be correct, we can thence understand 
why the pain and itching arc not felt so acutely at 
first as some time aflerwards. Rogers has given a 
• Biblia Nat. i. 157. 
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lively sketoh of the san^fnary proceedin{»s of the 
gnat, when he had fallen asleep by a woodside, and 
was postioally dreaming of ikiry-Iand : 

’Tis thine to range in busy quest of prey 
Thy feathery antlers quivering with delight, 

Brush from my lids the hues of heaven away, 

And all is solitude, and all is nigh I 
Ah, now thy barbed shaft, relentless fly 
Uiisheaths its terrors in the sultry air! 

No guardian sylph, in golden panoply, 

Lifts the broad shield and points the sparkling spear. 
Now near and nearer rush the whirring wings, 

Thy dragon scales still wet with human gore, 

Hark, thy shrill horn its fearful larum rings, 

I wake in horror and dare sleep no more*.” 



A, Male, and^i, female gnat, magnified. 

* To the Gnat, Pleasures of Memory, edit. 1806, p. 176* 
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The poet has here fiillen into one little error which 
a naturalist will perceive as readily as he himself 
would have detected a bad rhyme or a false quantity. 
It is only the male gnat which is adorned with 
feathery antlers” (jmtenneB) ; and what is a very 
remarkable fact, this male gnat never sucks blood, 
the female alone, whose “ antlers” are not “ fea- 
thery,” (see the distinction In the preceding two 
figures), being of a sanguinary disposition. Upon 
wW then, it may be asked, do the males subsist? 
Kirby answers, from the impossibility that one of 
a million of the innumerable swarms of gnats which 
abound in swampy places should ever taste blood, 
it seems clear that they are usually contented with 
vegetable aliment*.” Sivammerdam also says, ” 1 
am firmly persuaded that when the gnat has no op- 
portunity of drawing blood out of animals, it sucks, 
vnth the help of its sheath, the juices of flowers, 
plants, or fniits, being content with feeding on the 
latter when the former is wanting t.” But these dis- 
tinguished naturalists should have recollected, that it 
is % no' means indispensable for gnats to feed at all, 
the diminished capacity of their stomach and bowels^ 
requiring little or no aliment during the very few days 
they are destined to live for the purpose of pairing and 
continuing their race. 

Be this as it may, their pertinacity and numbers 
frequently render them a most formidable pest. H um- 
boldt tells us, “ that between the little harbour of 
Higuerote and the mouth of the Rio Unarc, the 
wretched inhabitants are accustomed to stretch (liem- 
selves on the ground, and pass the night buried in 
the sand three or four inches deep, ex])osing only 
the head, which they cover with a handkerchief§. 

* Intr. i. 384. f Biblia Nat. i. 157. 

$ See Insect Transformations^ p. 201. 

^ Personal Narrative, 
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Stedman also mentions, as a proof of the dreadful 
state to which he and his soldiers were reduced by 
them, that they were forced to sleep with their heads 
thrust into holes made in the earth with their bay- 
onets, and their le^s wrapped round with their 
hammocks *. “ The gnats in America,” says 

MoufTet, do so plash and cut, that they will pierce 
through very thick clothing ; so that it is excellent 
sport to behold bow ridiculously' the barbarous 
people, when they are bitten, will skip and frisk, 
and slap with their hands their thighs, buttocks, 
shoulders, arms, and sides, even as a carter doth bis 
horses t>” Weld tells us that “ these insects were 
so powerful and bloodtliirsty that they actually 
pierced through General Washington’s boots 
This does not appear very credible, though Mou^t 
says, ** In Italy, near the Po, gretit store and very 
great ones are to be seen, terrible for biting, and 
venomous, piercing through a thrice-doubled stock- 
ing, and boots likewise, sometimes leaving behind 
them impoysoned, hard, blue tumours, sometimes 
{gainful bladders, sometimes itching pimples, such as 
Hippocrates hath observed in his Epidemics, in the 
hotly of one Cyrus, a fuller, being frantic §.’* When 
we consider these circumstances, we cannot justly 
discredit that they attacked so fiercely the army of 
.1 ulidn the Apostate as to drive him back ; or that 
Sapor, king of Persia, as reported, should have been 
compelled to raise the siege of Nisibis by a plague of 
gnats, which, attacking, his elephants and beasts of 
burden, so caused the route of his army||. 

At Oxford, during the summer of 1766, gnats 
were sometimes seen towards evening in such my- 
riads as literally to darken the rays of the sun. Mr. 
Swinton mentions, that one evening, about half an 

* Surinam, ii. 93. f Theatre of Insects, p. 955, 

^ Travels, p. 205. § Ut supra, p. 953. 

II Thcodurit. Hist. Eccles. ii. 30. 
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how before sun-set, he was in the g^arden of Wad- 
ham College, when he saw six columns of them 
ascending from the boughs of an apple-tree, some 
in a perpendicular, and oUiers in an oblique direc- 
tion, to the height of fifty or sixty feet. Their bite 
was attended with violent inflammation, and when 
one was killed after it had bit, the blood contained 
in it would cover three or four inches of wall*. 
About thirty years before this, vast columns of gnats 
were seen to rise in the air from Salisbury Cathe- 
dral, resembling, at a distance, columns of smoke, 
which made the people imagine the edifice was 
on firef. At Sagan, in Silesia, in July, 1812, a 
similar occurrence gave rise in like manner to an 
alarm that the church was on fire|. The poet 
Spenser says, the Irish ** goe all naked except a 
mantle, which is a fit house for an outlaw — a meet 
bed for a rebel — and an apt cloak for a thiefe. It 
coucheth him strongly against the gnats, which, in 
that country, doc more to annoy the naked rebels, 
and doe more sharply wound them, than all their 
enemies’ swords and speares, which can seldom 
come nigh them §.” Elsewhere he gives another 
picture of the Irish gnats : — 

“ When a swarme of gnats at eventide 

Out of the fenncs of Allan doc arise, 

Their murmuring smal trumpets sownden wide, 

Whiles in the air their clustering army flies, 

I'hat as a cloud does seem to dim the skies ; 

Ne man nor beast may rest or take repast, 

For their sharp wounds and noyous injuries, 

Till the fierce northern wind with blu.stering blast 
Doth blow them quite away and in the ocean cast ||.'* 

It is worthy of remark that a numerous family 

♦ Phil. Trans. 1767, pp. 111—118. 
t Bingley, Aniin. Biog. tv. 205. 

]; Gemiar, Mag. der Entomol. i. 137. 

$ Spenser’s View of Ireland. || Faerie Queene. 
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(CulicidtB) are confounded under the common 
names of gnat and musquito, as if there were only 
one or two species; whereas Mr. Stephens has 
enumerated twenty-two species of the genera Culex 
and Anophdea, found in Britain alone*; and hence 
it is probable, the foreign mosquitoes are also of 
several species, though to common observers they 
do not appear to difier from the common gnat 
(Cuiex pipiem). 



Siinl<cr of the e\eg(Hermatopota pluviaUt) : a, natural siie; b, part 
of the head mu^nified ; magnified still more, showing the facetted eye, 
the short antennas, and the sucker unsheathed; d, the lancets, &c. of the 
sucker, separated to show their straotnre. - 

* Cataloguci ii. p. 232| 233 ; and Zool. Journ. i.452| iii. 500. 
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The considerable difference of form must prevent 
the most indifierent observer from confounding 
gnats with the gad-flies (Tabanidee). Their instru> 
ment of annoyance is also very different from that of 
the gnat, being much larger, more formidable, and 
not less skilfully adapted to its office. The figures 
will exhibit the diflerence at a glance. 

Rdaumur took advantage of his carriage being 
stopped in a narrow pass by some oxen, which were 
surrounded by gad-flies, to study the operation of 
one which alighted on his hand, by means of a mag- 
nifying-glass of considerable poorer. It gave him 
considerable pain, pierced a deep hole in his skin 
larger than the prick of a pin, and he afterwards 
found in the body of the insect seven or eight large 
drops of blood Lambert, in speaking of some fly 
of this order, says, “ they are so very small as to 
be hardly perceptible in their attacks; and your 
forehead will lie streaming with blood before you 
are sensible of being amongst them.” Again be 
says, ‘‘ I have sat down to write, and have been 
obliged to throw away my pen in consequence of 
their irritating bite, which has obliged me every mo- 
ment to raise my hand to my eyes, nose, mouth, 
and ears, in constant succession t*” It is ‘very 
probable that our author here means a fly of a dif- 
ferent family (JSlomoxydee, Mcigen) from the pre- 
ceding. One of these is so like the common house- 
fly {Mmca domeHlira), as to be readily misbiken for 
it, though the house-fly has no organs fitted for 
penetrating the skin. Kirby says, ” this little pest 
(Stomoxys calcitrans^ Pabr.), I speak feelingly, 
incessantly interrupts our studies and comfort in 
showery weather, making us even stamp like the 
cattle by its attacks on our legs ; and if we drive it 
away ever so often, it will return again and again to 

* Mtim. iv. 230. t 'frav. through Oauuda, i. 126, 127. 
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the charge, and even contrives to make a comfortable 
meal through our silk or cotton stockings, by means 
of its homy, sharp-pointed weapon But this little 
phlebotomist is a solitary, not a social insect, like the 
house-fly, and seldom visits our apartments except 
when driven thither by bad weather f. 

We have more than once alluded to the extraordi- 
nary change which takes place in the stomach and 
intestines of insects, when they pass from the 
infant to the perfect state; and have now to 
remark, that a similar change takes place in the 
organs of the mouth. In caterpillars, for example, 
the mouth is furnished with strong cutting man- 
dibles, for feeding upon hard substances ; while the 
moth or the butterfly, .into which these are trans- 
formed, has only a tubular sucker, for absorbing 
the honey of flowers. But this change in the feeding 
organs, though so strikingly obvious, M. Savigny is 
not disposed to admit, proceeding upon the principle 
recently adopted in the French school, from hints 
found in Aristotle, Willis, and De Geer, which finds 
analogies and similarities in the members of animals 
the most remote from each other in structure and 
functions. The shell of the lobster, for example, 
is thus fancied to correspond to the bones of qua- 
drupeds, not only in general, but in all its various 
])ieces | ; and t he breast-fins of the whale are imagined 
to be analogies of the hands in man ; the change being 
traced in successive gradations, from the ape, through 
tile oiler, seal, walrus, manati, and dugong, to the 
whale §. It may be well to hear what Savigny 
himself says on the subject immediately before us. 

* Intr. i. 49 — 1 12. + J. R. 

Aristotle, Hist. Anim. iv.,* Willis, De Aiiinta Brutorum, 
p. 11 ; De Geer, Mem. ii, 2 ; Geoff. St. HiUire, Mem. de l*In- 
stitule Fran^. 

$ Harwood, Braude’s Joura, 
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j^pealdiig of the suckers of biiUerQie|i«.hereauttli;8t 
Vthe semblance is taken for the reality;, for 
.l^tieiiBies, in the same manna: as their caterpillars* 
Mti^ as beeUes, bees, and ail eating insects (brojfmr»y% 
have two lips, one upper and one under ; two mandi- 
bles ; and two jaws (machoirn*.) This fact, though 
opposed to received opinions, is not the less certain. 
These parts, indeed, occupy their ordinary place. It 
is true they are so much shrunk and so much iiindi- 
fied in their form and in tlieir relative propurtiuus, 
that it is not astonishing tiiey have been iniscoii- 
conceived by excellent observers. How diticrent 
soever these parts may appear from ordinary tuaii- 



Snckfr, ^.c. tif Sfikfur 

AfPfoIileof th#: hCiVl, with lb** mi. i.'T urir4il’e.l. M, * 1i;» itml ni.tn* 

diblrk. 0, JjiW anti pan of ri.i* I>, LabiHl p.tipi, K, i'i.ri 'iii i.!' 

the »uck«r(A), showintf IK<* thn**! of wlnrli t! t-» •■iooposM* I ; vjewr'l 
(rum aliuve. K, 'ibehaiiie lrv7u bfiitMi)., 



' \iiirbktNe^ iltsBcirft. ' S05 

dibl^ It Is iIMpbmibWio refuse tte fi&tne'. Should 
liii ol^Sectidn be reined ftom' thbiT' substance, I have 
utr^y !iaid that are 'Horny* and although 
Hplloiir Wiihih, aretnore ablid tnbh the mandibles 

of certain beetles. Should their configuration be 
objected to, the conical form which they afiect, is 
that of all mandibles ; they have one point and one 
base distinct; and as they are fringed on their 
internal margin with numerous hairs, the mandibles 
of many bees and beetles are similarly fringed. Should 
wc object to their mobility; it is answered, that 
though they arc sometimes as it were glued (jsoudees)^ 
they are also sometimes articulated and distinctly 
moveable. Is their minuteness objected to ? The 
day-flies {Ephemcrida) and water-flies {Phrygan- 
idfe) have mandibles smaller aud more imperfect 
still, and yet nobody doubts that the latter ought to 
be placed umoiig insects witli jaws 

iVoin this extract our readers may learn the 
general principles of this doctrine, which is carried 
into minute details, derived from the very extensive 
aud profound knowledge of the author. Although 
we may incline to believe these opinions more- 
fanciful than just, and while wc object to the hypo-- 
thetical names given by M. Savigny, we readily' 
acknowledge the very extraordinary accuracy of the* 
dissections and figures which he has supplied in illus-- 
trsitioii. 

* Mcmoircs sur les Anim. sans Vertebres, i. 5. 
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SOCIAL AND DOMESTIC HABITS OF INSECTS. 


Chapter IX. 

PAIRING OF 1N8ECT8. 

The diversity of character and habit exhibited by 
various animals, with regard to sociality, seems to 
have been originally impressed upon them by l*rovi- 
dence, in conformity to their several wants, and the 
purposes they were designed to fulfil in the scale of 
creation. Those, for example, which have been in- 
tended to subsist by rapine are, for the most part, 
disposed to live solitary ; and acconlingly, the lion, 
the eagle, and the dragon-fly, pursue their prey alone, 
two individuals being rarely seen in the same circle. 
To this, however, there are some exceptions !— the 
most remarkable which occur to us take place among 
wolves, who ollen hunt in troops, as well as wild- 
dogs and jackalls; swallows, who congregate to 
hawk for flies ; and spiders, of various species, 
whose nets are often spread contiguous to one an- 
other, sometimes even in contact. The latter appears 
the more singular, that spiders, though of the same 
species, have no hesitation, in devouring one another 
when they can make a capture; but we have re- 
marked, that those who weave snares, will not touch 
anything which they have not themselves entrapped; 
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aud in an instance we have Just been examining, of a 
garden spider (Epdra diadema) which had taken 
advantage of the suspensory cable line of a long- 
bodied spider (Tetragnatha externa), to save itself 
the trouble of making an exterior frame-work for its 
net, it was not likely, considering their extreme 
vigilance, that either would fail into the other’s 
toils*. 

' On the other hand, animals which feed on vege- 
tables, or inanimate substances, usually incline to be 
gregarious, if not decidedly social ; because, for one 
reason, the material of their food is, for the most part, 
in sufficient abundance to allow of this, and, in the 
instance of carrion, it is necessarily confined to a 
limited space. Accordingly, “ Where the carcass is, 
there will the vultures be gathered together,” though 
otherwise, the vulture is not perhaps more socially 
disposed than the eagle, or than the burying-beetles 
(Necrophora), which lend their assistance in destroy- 
ing dead carcasses, and removing the nuisance they 
would produce. This congregating for the purpose 
of feeding seems, in some instances, to be either a 
cause, or a consequence, of social feelings and habits, 
which continue to influence the individuals when 
apart ; and hence it is that a cow, or a sheep, will 
thrive better when amongst its fellows, than when 
kept in a cottage-paddock alone. Even two or three 
are not content by themselves ; and we have seen in 
such cases every effort made to leap hedges, and 
cross ditches and canals, by small groups of cows, 
desirous of associating with their kindred, — the parties 
on the opposite sides of the intervening obstacle ap- 
pearing to be equally solicitous to ‘surmount it. Such 
endeavours have always reminded us of the French- 
man in the back settlements in Louisiana, who, if we 
mny credit flie Abbd du Pratz, annually travelled to 

• J.R. 
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New Orleans, a distance of 300 miles, for no other 
purpose than to find people to talk with. In other 
cases, however, the habit of feeding or of travelling 
gregariously, does not produce a permanent influence; 
fyr the sky-lark {Almda arvenm)^ and numerous 
other birds which congregate in winter, separate at 
the approach of the breeding season ; while rooks, 
that breed in society, separate as soon as the young 
can provide for themselves. The latter, however, is 
perhaps peculiar to the rook; for sea-birds, which 
usually nestle together in great numbers, also con> 
tinue to congregate all t^ year. 

It would appear, then, from these illustrations, that 
animals generally congregate principally on account 
of the nature of their food ; but it is also obvious, that 
even the most unsocial must lay aside some portion 
of their solitary habits during the breeding season, 
otherwise tlieir race would soon become extinct The 
proceedings of insects, in this respect, are so exceed- 
ingly ditferent from all other orders of animals, that 
they will require to be exhibited in some detail. We 
have headed this chapter by the word “ pairing” as 
the only unobjectionable term we could find; yet if the 
idea formed of this, from the habits of most birds, be 
transferred to insects, it will require great modification 
to render it applicable ; for we question whether any 
species of insect can be said to pair in the manner of 
linnets, sparrows, and other birds, upon the principle 
of mutual assistance in rearing their progeny. Even 
in the instance of birds, the male always shows less 
solicitude in building the nest and feeding the young, 
tlian the female, his chief office appearing to be the 
feeding of the female while she sits upon tlie eggs, or 
the taking of her place while she procures food for 
herself. 

Amongst insects, however, we arc not aware of 
any assistance ever rendered by the male in any of 
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those eireuRistanoes ; end in the ease of sitting upon 
the egg^, the only instances in which it occufs being 
among spiders, who have their nets ready spread 
contignous to their nest, or carry it about with them, 
assistance seems to be little necessary. In the case 
o inest-buiiding, oq the other hand, where laborious 
operations have to be performed, we might have ex- 
pected ^at the male would lend his assistance, such 
as ill the structures of the mason-bee, or the car- 
penter-wasps * ; but, so far as we are at present aware, 
the female performs the wf^le of the labour. The 
only circumstance we reiiiember, which bears any 
resemblance to such mutual aid, occurs among a 
species pf solitary bees (Halictus) which constructs 
galleries in sand-banks, but which, according to 
Walckenagr, work only during the night, while, 
during the day, either the male or the female always 
remains at the entrance, prepared to repel the in- 
trusions of enemies f. It does not appear, however, 
that the male renders any assistance in digging out 
the gallepy which he thus helps to defend. 

In the instfuice of carnivorous insects, sq far from 
rendeHng each other mutuel assistance, it is no unu- 
sual occurrence for the otie sex to attack and devour 
the other ; and the feiphie* being always the larger 
and more powerful, usqally overcomes her partner. 
We know too little pf the manners of fish, to assert 
that similar habits prevtul amongst them; yet it 
seems by no means improbable that a hung^ pike 
(Esox Indus) would make little ceremony of devour- 
ing his mate ; for it devours its own species as readily 
as any other some of considerable size having been 
found in the stomachs of those that have been caught. 
We have ourselves frequently caught mackerel, and 

* See lasect ArchitectiqrPi chapters ii. and iji. 
f See Insect Transformations, p. 53, 4. 

{ Donovan, Brit. Fishes, 109. 

T 3 
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other sea>fish, with baits cut from the bodies of their 
comrades previously taken. The male of spiders not 
unirequently falls a victim to his mate. Baron de 
Geer saw one that was seized by the object of his 
attentions, enveloped by her in a web, and then de- 
voured, — a sight which, he says, filled him with 
liorror and indignation*. This may, in part, account 
for the small number of male spiders we find, com- 
pared to the females, the latter being, we should 
think, from fitly or a hundred to one. Were the 
females not very prolifi^ therefore, and also exceed- 
ingly solicitous to presem their eggs, the race would 
probably soon become extinct. Our readers, who are 
desirous of verifying these observations, may be told, 
that the external mark by which the male spider is 
distinguished from the female, consists in a sort of 
bulging, or knob, at the extremities of the feelers 
(poZpi), which is wanting in the female. 



Male spider, with the palpi magnified. 

It may be useful to mention here a few other pecu- 
liarities of sexual distinctions. 1'he greater size of the 
female alone is, for the most part, sufficient, when 
a male can be had for comparison ; otherwise, the 
two sexes may be taken, even by very skilful natu- 
ralists, for different species. It is necessary to ob- 
* M^moires, vii. 180. 



PAIRTNO OF INSECTS. 


211 


serve, however, that there are a few remarkable ex- 
ceptions to this general rule, in the same way as, 
amongst birds of prey (Aaptorer, Vigors), the greater 
size of the female is an exception to the general rule 
of the male of birds and quadrupeds being the largest 
According to this latter rule, then, and of course an 
exception amongst insects, we may mention the 
dragon-flies {Libellulina), whose females are often a 
little smi&ler, and never larger, than the males, as 
is also the case with the water-spider (Argyroneta 
aquatica, WAiiCK.)* But tte most remarkable in- 
stance of this occiu^ in tlil ' stag-beetle (^Lucanm 
cermis), so common in Kent and some other dis- 
tricts, though rare, or unknown, in the greater part 
of the empire. The size, however, is not the only 
distinction ; for the femde possesses little more than 



Male and female stnj^-lieetle. 


the rudiments of the very remarkable hdm-like man- 
dibles with which the male is furnished. This organ 
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in the male fs no less formidable tiian it appears, as 
the nnwary school-boy often experiences ( for it can 
be used as a pair of pincers, so powerftiUy, as to 
inflict considerable pain. An instance, no less re« 
markable, though, from the size of the insect, less 
commonly observed, occurs in the homed wasp 
(^Synagris comutd), the male being furnished on 
the upper side of the base of its straight slender 
mandibles with a pair of crooked, decurved, and tor- 
tuous, sharp horns, longer than the head itself*. 
A distinction less conspicuous, but worthy of being 
noted, occurs in the sexes of the various species of 
humble-bee (BombuH). It may have been observed 
by some of our readers, in the early spring months, 
particularly in the afternoon of a fine day, that some 
very large humble-bees {Botnbus terrestris, B. Itipi- 
daria, &c.), are busily prying into the holes and ere- 



Male and female Bomhvs. 

vices of hedge-banks, into which they enter for a few 
minutes, and then start off, as if dissatisfied, to some 
fresh locality. These are the females, which have 
survived the winter, and are in search of a suitable 
syol to (buinl a summer colony. If one of these be 
caugfit, and its mandibles examined, they will he 
found very stout, and wide, constricted in the middle, 

and fiirrowed on the outer surface. In the small 
males, again, which may be taken iu thousands, upon 
ffowenSi wbea the season is more advanced, the point 

* Chrisit, Li^mcnoplttra^ xviVi. 2, 
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of the mandibks will be found very slender, bulged 
out at the base, and destitute of furrows. In making 
experiments and observations on this interesting ;hi- 
mily, it will be useful to keep this distinction in mind, 
as the neglect of it must often lead to erroneous 
inferences with respect to their economy. 

In another interesting bee (Anthophora rdma)^ 
one of the masons, the distinction of the sexes is so 
great that'* some naturalists of high name have de- 
scribed them as different species. The male is all 
black, except the hind thighs, which have an orange 
stripe ; while the female is ^y, and has the middle 
pair of feet fringed with long hairs *. This would 
be one of the best species for ascertaining the interest 
which the male takes in constructing the nest, — 
whether it be required to be mined into a sand-bank, 
or the mortar of walls, as it frequently is, — or 
whether it has to be built from the foundation with 
clay and other materials, as we have more than once 
seen it,-— -or whether both operations be required to 
complete the structure. When first disclosed in the 
early spring, we have remarked that the old nests 
are as much frequented by the black males as by 
the grey females, but we have never had the good 
fortune to witness either of them at work. We have 
also remarked that the males are much more nu- 
merous than the females t> 

Many other insects have the sexes marked by dif- 
ferent colours ; though this will not hold as a general 
rule, for the greater number are not so distinguished. 
As in the instance of the bee just inentioued, the 
ditlCTCUt colours oftnaleund female butterflies misled 
Liuuscus into the opinion that they were not only of 
different species, but of different families, and in 
many instances his two divisions of I'rojans and 
* See Insect Architecture, p. 84, for figure of female. 

Jt H* 
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Grecians, into which he divides his knights (EquUe^') 
are merely different sexes, — as if we should rank in a 
different family the bright-coloured male of the 
brimstone.butterfly (Goneptyrex Rhamni)^ from the 
dull greenish-white female. In a pretty moth, the 
spotted muslin (Diaphora mendica, Stephens), rare 
in some parts of Britain, the one sex is white and 
the other brownish, while both are similarly spotted 
and of a translucent lustre. A butterfly, known in 
every part of the island, takes its name of orange- 
tip (Pontia Cardamines) from the male only; for 
the female wants the beautiful streak of orange on 
the outer angles of the fore-wings, and might also be 
taken for a variety of one of our rarest insects, the 
Bath white butterfly (P. daplicide). The male of 
another fine butterfly (Polygommatwt Argus) has the 
upper surface of the fore-wings of a beautiful dark 
blue, while the female has the same of a deep pur- 
plish-brown. 

Among the dragon-flies, the large flat-bodied one 
{Libellula dapressa) — one of the most common, — the 
male is of a Icaden-blue, and the female yellow ; but 
as the blue colour may be washed off, it is probable 
that weather-beaten males may sometimes be mis- 
taken for females*, in an allied family (,Agrionid/B, 
Leach), there appears to have arisen no little con- 
fusion in consequence of the difference of the colour. 
In the finest native insect of this family (^Calepteryx 
Virgo), the body of the male is of a rich, splendent, 
silky blue ; in the female the colour is deep green, 
and little inferior in richness. 

What is of more importance to be remarked with 
regard to the subject before us, is that in several species 
the males are furnished with wings, while the females 
are generally condemned to creep on the earth. This 

* See Schelver, Hntomologische, p. 224 ; and Reaumur, 
vol. vi. p. 423. 
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is well exemplified in the moths called vapourers 
{Orgyia antiqua * and 0. Gonostigma)^ the female 
having only the rudiments of wings, wUle those of 
the male are large and ample. This comports with 
the different habits of the male and the female, the 
latter remaining (even when furnished with wings) 
in a g^at measure stationary, while the former roves 
restlessly about, ranging through every field, along 
every lane and hedge, and prying into every comer 
in search of a mate, whose care it seems to be to 
conceal herself as scrupulously as possible. In the 
instance of the orange-tip butterfly mentioned above, 
while every meadow is swarming with males, we 
seldom see more than one or two females in a whole 
season, and those which are observed are seldom on 
the wing. In some of the smaller ichneumons, 
among which the same distinction takes place, we 
may at first sight mistake the female for a large ant 
with an exserted sting, — a mistake that we have 
ourselves committed in the case of a male hunting- 
spider {Saltious formicarius, Latreille), which in 
size, form, and colour, narrowly resembled the wood*, 
ant {Formica rufa) ; and we would certainly have 
passed it by as such, had we not found it on the 
rocky shore of the sea near Ilfivre de Grace, and at 
a distance from any probable haimt of the pismire f. 

But though female insects almost universally con- 
ceal themselves in the manner we have recorded, 
the male by his restless and active search is almost 
certain to discover their retreat. It is highly pro- 
bable, as before mentioned, that their discovery is 
made through the medium of the sense of smell. 
Be the organ what it may, however, there can be no 
doubt of the fact that the males of many, if not of 
all insects, can discover die females at considerable 

* Sec figures in Insect Transforaictionsy p. 95. 

t J R. 
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distances, even when placed in concealment Upon 
this is founded the practice of sembling, as it is called 
by the London collectors, among whom, as we learn 
from Barbut and Harris, it has been long in use, for 
entrapping the males of the fox-moth (Lamcampa 
Rubi), the grass-egger (L.Tnfolii), and others. 
“ It is a. frequent practice,” says Haworth, “ with 
the Loudon aurelians, when they breed a female of 
the lappit-moth (Gasteropacha quercifolia), and 
some other day-flying species, to take her in a box 
with a gauze lid into the vicinity of the woods, where, 
if the weather be favourable, she never fails to attract 
a numerous train of males, whose only business ap- 
pears to be an incessant, rapid, and undulating flight 
in search of the females. One of these is no sooner 
descried, than they become so much enamoured of 
their fair kinswoman, as absolutely to lose all fear for 
their own personal safety, which, at other times, is 
effectually secured by the reiterated evolutions of their 
strong and rapid wings. So fearless, indeed, have 
1 beheld them on these occasions, as to climb up aud 
down the sides of the cage which contained the dear 
object of their eager pursuit, in exactly tlie .same 
manner as honey bees which have lost themselves 
climb up and down the glas.ses of a window.” 

In other instances this does not succeed. In the 
spring of 1830 we bred a female of the lime-hawk 
moth {Smerinlhus Tilia, Latreille), aud placed 
her on a small lime-tree, planted in a garden-pot, and 
left her at full liberty, trusting to the known station- 
ary habits of female insects for not losing her. In 
this we were not deceived, for though the tree con- 
tained only a single stem about three feet high, she 
never left it, remaining upon the same leaf some- 
times for several days without stirring, aud when she 
did move, it was only to perambulate the plant, agita- 
ting her wings the while (as she did while stationary) 
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with a sort of tremulous quivering^ not very percep- 
tible unless closely inspected. It mi^^ht be that there 
were no males in the vicinity, though the insect !s 
by no means rare around Lee ; at all events, she re- 
mained without a mate for about three weeks, as 
the eggs which she at length laid proved to be in- 
fertile, and she died soon after. In the instance 
of a much rarer insect, the clear under-wing {Mgeria 
anliformist Stephens), having discovered a brood 
in the trunk of a poplar tree, we were desirous of 
securing all that issu^ from it, and having caught a 
female, we placed her in a box covered with gauze 
at the root of the tree, — ^the notion of surrounding 
the tree itself with gauze not having occurred to us 
at the moment As this moth is one of the day- 
fliers, we expected to make sure of all the males in 
the neighbourhood ; but, to our no small disappoint- 
ment not one approached the box, though we after- 
wards inclosed in it another female. This was the 
more remarkable, that, from the protrusion of the 
pupa cases from the tree, there was evidently not only 
one or two, but a considerable number evolved after 
the box had been placed there. In 18*28, having 
discovered a beautiful male crane-fly (Ctenophora 
pectinicornvt, Meigen), apparently just disclosed from 
the pupa, we carefully examined the old willow stump 
upon which it rested, expecting to find more of the 
same brood. Next day we accordingly observed a 
female, and imagining it to be one of the rare species 
(Cf. ortmta or CL Jlatieolata)^ we placed her in a 
gauze-covered box ; bi^t no male approached for five 
days, when a large hunting-spider found means to in- 
troduce himself into the box, and make a meal of her *. 

There is one extraordinary fact connected with this 
subject, which is worthy of ^ing prominently stated, 
namely,— that after insects pair, and the females de- 

• J.R, 

u 




Of Ctempliorajlaveolata, h, Ctenophora ornala, 
posit their eggs, they very soon die, seldom living 
a few days, sometimes only a few hours, afterwards ; 
but should pairing be prevented, their lives, and par- 
ticularly that of the female, may be protracted to an 
indefinite period. Collectors, indeed, find that it is 
with the utmost difficulty a female can be deprived of 
her life before laying ; and we have no doubt that the 
marvellous stories reported of the revival of flies and 
other insects, after long immersion in spirits, or after 
being crushed by shutting a book, originated in tliis 
circumstance, as well as the prolongeci life of some 
insects, which is given on good authority. Rusel, 
for example, informs us tliat he kept a rose-chafer 
{Celonia aurata) upwards of three years, feeding it 
with fruit and moist bread * ; and Audebert is said to 
* inscckten Belusti^. iii. 379, 
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have kept a spider for several years *. Ihis, how- 
ever, will not authorise us to credit Goldsmith’s story 
of a spider, not confined, living for three years, par- 
ticularly as it does not appear that he had any means 
of identifying die individual; and much less to believe 
that a flea, even when confined and well fed, would 
live six, or a mantis ten years, — such circumstance 
being so very anomalous as to be quite incredible. 

It would not be correct, however, to say that the 
day-flies (EphemeriSeB) live only one day, and in 
some species only a few hours ; for, in the form of 
grubs, some of those short-lived flies continue for two 
years; and though the goat-moth (Costm ligni- 
perda) and the stag-beetle (Lucanm cerous) live in 
their perfect state only a few weeks, their larvae live 
for diree years ; that of the cock-chafer (Mdolontha 
vulgaris) lives four years, as a destroyer of the roots 
of grass and other herbage f ; while the beetle only 
lives to pair, and deposit its eggs. The same holds 
true of the queen-l^e; but she does not, like the 
beetles and the moths, lay her eggs at once, but 
sometimes continues, if we may credit the elder 
Huber, for two successive years to deposit her eggs. 
The following experiment which he made to ascer- 
tain tlie fact of the first swarms being always, as 
Rtiaumur had conjectured, led by an old queen, is 
interesting as to this point : — 

“One of my glass hives,” he says, “consisting of 
three parallel combs, in frames ojiening like the leaves 
of a book, was well peopled, and abundantly provided 
with honey and wax, and with brood of various agesi 
From this hive I removed the queen, on the 5th of 
May, and next day transferred into it all the bees 
from another hive, with a fertile queen, at least a year 
old. They entered easily, without fighting, and were 
well received by the old inhabitants, who, upon having 

.* Nouv. Diet. d’HisU Nat. ii. 285. 
t Sec Insect Trsnsformatioas, p< 227. 
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been deprived of their queen, had begun twelve royal 
cells. They likewise gave the queen a good recep- 
tion, presenting her with honey, and surrounding her 
in regular circles. In the evening, however, there 
occurred a little agitation, though this was confined 
to the surface of the comb, where the queen had been 
placed, and which she had not quitted : on the other 
side all was perfectly quiet. By the morning of the 
7th the bees had destroyed the twelve royal cells, but 
in all other respects good order continued to prevail 
in the hive ; and the queen commenced to lay the eggs 
of males and of workers respectively in the large and 
small cells. 

“About the 12th, I found the bees occupied in 
constructing twenty-two royal cells, of the species 
described by Reaumur, namely, — ^with the bases not 
in the plane of the comb, but appended perpendicularly 
by foot-stalks of different len^hs, like stalactites, on 
the edge of the passage . made by the bees through 
their combs. They bore, indeed, a considerable re- 
semblance to the cup of an acorn, the longest being 
only about two lines and a half in depth from the 
bottom to the orifice. On the 13th, the queen seemed 
to be already more slender than when introduced into 
the hive ; but she still continued to deposit some eggs 
both in common ceils and in those of males. I also 
surprised her this day, laying in a royal cell : she first 
dislodged the worker there employed, by pushing it 
away with her head, and then supported herself by 
the adjoining cells, while depositing the egg. On 
the 15th, the size of the queen was still farther re- 
duced, and the workers continued their attention to 
the royal cells, which were all unequally advanced, 
some to the height of three or four lines, while others 
were already an inch long; thus proving that the queen 
had not deposited eggs in the whole at the same time. 

“ At a moment when it was least expected, the hive 
swarmed on the 19lh. We were warned of this by a 
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nok« in the s^, and hastened to put the bees into 
a hive prepared on purpose. The object of the expe* 
riment, notwithstanding, this unexpected occurrence, 
was completely fulfilled j for, on examination of all 
the bees, I yraa convinced they had been conducted 
by the old queen, whom 1 had introduced on the 6th 
of the month, and who had been marked, by depriving 
her of one of her antennae ; and what was more, there 
was 'fto other queen besides this one in the colony ; 
but in the hive she had left I found several royal cells, 
close at the top, but open at the side, and quite empty; 
eleven more were sealed, and some others newly be> 
gun. No queen remained in the hive. 

“ My attention was now directed to the new swarm, 
which 1 watched during the winter and the following 
spring, and in April I had the satisfaction of seeing 
another swarm depart, with Resume queen at its head 
who had conducted the fonner one the preceding May. 
This experiment, then, is {x^ttive and conclusive ; and 
I have repeated it sevend times, with equal success. 
Jt therefore appears to be incontestable, that the old 
queen always conducts the first swarm, but never 
quits the hive before depositing eggs in the royal 
cells, from which other queens will be disclosed, after 
her departure-, to succeed to her abandoned kingdom. 
These royal cells are prepared by the bees only while 
the queen is laying male eggs, which is attended by 
the remarkable fact, that i^r this laying terminates, 
her belly being considerably diminished, she can easily 
fly, whereas it is previously so heavy that she can 
hardly drag it along. , It ^comes necessary, there* 
fore, that she should lay, in order to be in a state for 
undertaking her journey, as this may sometimes be of 
considerable length We are hence authonsed to 
infer that the deposition of eggs, from once pairing, 
takes the queen-l^e above a year. 

* Huber on bees, p. 149. 

u3 
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In the glow-worm (Lampyris nocHluca), i^in, 
we have ascertained, by numerous observations, that 
the laying takes place soon after pairing, and is com- 
pleted within a day or two ; but as the circumstances 
attending the pairing of these insects have given rise 
to an opinion very generally difRised, it may be proper 
to examine its validity. We refer to the beautiful 
light from which the creature derives its name, and 
which is believed to be peculiar to the female, for the 
purpose of guiding the darkling flight of the male. 
** This phosphorescent light,” says Dumeril, ” appears 
to be intended by nature as the lamp of love — ^the 
pharos — the telegraph of the night, which scintillates 
and marks, in the silence of darkness, the spot ap- 
pointed for the lovers’ rendezvous “ The femtde 
glow-worm,” say Kirby and Spence, “hang^ out her 
lamp of love, and the male, led by it, wings his way 
to hert.” “The torch which the wingless female, 
doomed to crawl upon the grass, lights up at the ap- 
proach of night, is a beacon which unerringly guides 
the vagrant male to * her love>illumiued form,’ how- 
ever obscure the place of her abode 

Upon this statement Mr. Knapp has engrafted the 
following ingenious and pretty theory respecting the 
structure of the male glow-worm. “ Most creatures,” 
says he, have their eyes so placed as to be enabled 
to see about them ; or, as Hook says of the house-fly, 
to be * circumspect animals but this male glow-worm 
has a contrivance by which any upward or side vision 
is prevented. Viewed when at rest, no portion of his 
eyes is visible, but the head is margined with a horny 
band, or plate, being a character of one of the genera 
of the order coleoptera, under which the eyes are situ- 
ated. Tlpa prevents all upward vision ; the blinds, or 
winkers, are so fixed at the sides of his eyes as greatly 
to impede the view of all lateral objects. The chief 

* Diet, des Sciences Naturelles, xxv. 216. f Intr. iv. 514. 

} Ibid, ii. 428. 
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end of this creature, in his nightly peregrinations, is 
to seek his mate, always beneath him on the earth ; 
and hence this apparatus appears designed to facilitate 
his search, confining his view entirely to what is be- 
fore or below him. The first serves to direct his flight, 
the other presents the object of his pursuit ; and as 
we commonly, and with advantage, place our hand 
over the brow, to obstruct the rays of light falling 
flronf above, which enables us to see clearer an object 
on the ground, so must the projecting hood of this 
creature (fonverge the visual rays toja point beneath. 
This is a very curious provision for the purposes of 
the insect, if my conception of its design be reason- 
able. Possibly the same ideas may have been brought 
forward by others; but as I have not seen them, I am 
not guilty of any undue appropriation, and no injury 
can be done to the cause 1 wish to promote, by d^ 
tailing again such beauttful and admirable contri- 
vances 

We are no less anxious to promote the cause ad- 
vocated by the ingenious author than he can be ; but 
in the instance in question he seems to have over- 
looked the circumstance, that the structure of the 
female glow-worm is precisely similar to that of the 
male, the head being not only covered with a broad 
plate which overshadows the eyes, but being re- 
tractile like that of the snail, a structure which, in her 
case, cannot be required for the purpose assigned by 
him to the male. A peculiarity which strikes us 
moro remarkably, is the extraordinary magnitude of 
the eyes of the male, these being more than double, 
while the body is not above half the size of that of 
the female f. 

It is a question indeed by no means deci^^d, whe- 
ther the light of the glow-worm is intended for the 
purpose popularly and poetically believed. We have 

* Journal of a Naturalist, 293, Ist edit, 
t J.R. 
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Head of male glov>worm. 

recently verified in several instances the facts first 
stated % Baron de Geer, that this insect shines in 
its infant state, in that of larva, and even after it has 
taken the form of a nymph. Now, as in the first of 
these states it cannot propagate, and still less in the 
second, with what design is the light displayed ? It 
must serve some purpose yet unknown. The authors 
who have spoken of the male glow-worms say posi- 
tively that they shine in the dark as well as females*.'’ 
We have in two instances observed this luminosity 
of the male, which however is much more feeble 
than that of the female, llay first discovered this 
Dc liccr, Memuires, iv. 44. 
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fact* in the common glow-worm, and Geofiroyand 
Mfiller give their testimony to its accuracy ; while 
llliger records it as occurring still more remarkably 
in two foreign species (Lampyris spUndidula^ and 
L. hemiptera). Kirby and Spence make an at- 
tempt to rebut the inferences drawn from these 
facts, by re marking that the circumstance of the 
male having the same luminous property, no more 
proves that the superior brilliancy of the female is 
not intended for conducting him to her, than the 
existence of nipples, and sometimes of milk in man, 
proves that the breast of woman is not meant for the 
support of her ofispring f. But we do not see how 
the light in the male glow-worm can be thus com- 
pared with such decidedly sexual organs, though in 
the larva it may certainly.be explained upon the prin- 
ciple of gradual development Mr. Main thinks 
that die design of the light in the female is proved 
by the propensity of the males to fly towards light, 
and states that they have been seen in such numbers, 
as sometimes to cover a table round a lighted candle 
in an open room. But he surely forgets that gnats 
and moths do the same, although their females are 
not luminous. 

In order to put this to a more certain test than a 
lighted candle, in July, 1830, we placed a number 
of female glow-worms in full light in an open shallow 
box, and after sun-set left it for about an hour on 
the sea-bank, near Hflvre de Grace where the insect 
abounds : but though there was here a concentrated 
blaze no males made their appearance ; ho, not 
though we afterwards carried the box alxiut in ail 
directions till near midnight, about which time White 
of Selborne observed the light to be extinguished, a 
circumstance also remarked by Shakspeare, who 
ascribes it to the male : 

* Hlstoria Insect. 81* 


f Intr. ii.429. 
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The gloW'Vorm shows the made to be near, 

. And ’gins to pale hit ineffectual fire. 

It amounts also to a strong negative proof, that 
among the considerable numbers of females which 
we have collected when shining, we only once found 
a male ; and Mr. Knapp says, *' he has ever been a 
scarce creature with me, meeting perhaps with one 
or two in a year.” The same author mentions ano- 
ther circumstance, which he thinks does not accord 
with the sexual theory of the light Observation had 
taught him that the light is not emitted after the 
middle of July, at least so clearly and steadily, (we 
found them at Rudesheim on the Rhine in full light 
at the end of August) * ; but he “ repeatedly noticed, 
deep in the herbage, a tiiint evanescent light pro- 
ceeding from these creatures even as late as August 
and September. This was particularly manifested 
September 28th, 18*26. The evening was warm and 
dewy, and I observed on the house bank multitudes 
of these small evanescent sparks in the grass. The 
light displayed was very difierenl from that which 
they exhibit in the warm summer months. Instead 
of the permanent green glow, that illumined all the 
blades of the surrounding herbage, it was a pale 
transient spot, visible for a moment or two, and then 
so speedily hidden that we were obliged, in order to 
capture the creature, to employ the light of a candle. 
The number of them, and their actions, creeping 
away from our sight, contrary to that half lifeless 
dullness observed in summer, suggested the idea 
that the whole body hail availed themselves of tiiis 
warm, moist evening to migrate to their winter sta< 
tion. A single spark was to be seen on some even- 
ings after this, but no such large moving parties were 
discovered again, if we conclude that the summer 
light of the glow-worm is displayed as a signal taper’ 
* See Itiiicct Trausformatiou!!, p. 39. 
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the appearance of this autumnal light can have no 
such object in view, nor (»n we rationally assign any 
use of it to the creature itself, unless, indeed, it serves 
as a point of union in these supposed migrations, 
like the leading call in the flight of night-moving 
birds*” 

We suspect, however, that these ingenious con- 
jectures are altogether founded on mistake. It is 
not correct to say with our author, that the glow- 
worms “ retire during the winter to shine out again 
when revived by the summer’s warmth t for, as we 
have seen above, both the males and females uni- 
formly die a few days after pairing ; and we have no 
doubt that those which he observed at the end of 
September were the grubs hatched in the preceding 
summer, and which difler little in appearance from 
the perfect female. We found several such grubs 
in September, at Hftvre de Grace. Mr. Knapp’s 
mention of birds reminds us of other conjectures re- 
specting the design of the glow-worm’s light, which, 
according to Kirby and Spence, “ may defend them 
from the attack of some enemies,” in the same way 
as they think the golden wasps (ChrysuHdePt Leach) 
are adorned with the most brilliant colours, which 
by their radiance, especially in the sunny situations 
frequented by those insects, may dazzle the eyes of 
their enemies, and enable them to effect unhurt the 
purpose for which they were created But in a 
subsequent page they remark, that “ female glow- 
worms have the faculty of extinguishing or concealing 
their light, a very necessary provision to guard tliem 
from the attacks of the nightingale, add other noc- 
turnal birds §.” Mr. .tohn Murray, on the other 
band, thinks the only use of the light is either as a 

* Journal of a Naturalist, p. 294 . -f* Ibid. p. 293. 

^ See Insect Transformations, pp. 34 and 141. 

§ Intr. ii. 411. 
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guide to its food, or as a sign to nightingales where 
to find their prey *. It would have been well how- 
ever, before theorizing, to ascertain that the nightin- 
gale feeds at all during the night, which we much 
doubt, and that it feeds upon glow-worms, which we 
also doubt. We are, at all events, certain tliat the 
glow-worm never extinguishes its light when it is 
alarmed or even seized, and hence one portion of the 
theories must be given up. 

In a still more splendid luminous insect, the fire- 
fly (Slater noctilucus) of tropical countries, we are 



not informed whether the light is in any way con- 
nected with pairing, though it is not improbable it 
may be for some other unknown purpose. The insect 
itself is one of the click-beetles (Elaleridis, Leach), 
several others of which are also luminous. Southey 
has given a spirited and accurate description of this 
fire-fly ; — 


* lixpcrimental Researches. 
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• "loon did night display 
More wonders than it veil’d : innumerous tribes 
From the wood-cover swarm’d, and darkness made 
Their beauties visible : one while they streamed 
A bright blue radiance upon flowers that closed 
Their gorgeous colours from the eye of day ; 

Now motionless and dark, eluded search, 

Seltphrouded ; and anon, starring the sky, 

Rose like a shower of fire.” Madoe. 

We are told by Moufi&t, that when Sir Thomas 
Cavendish and Sir Robert Dudley landed in the 
West Indies, and saw in the evening' an infinite num- 
ber of moving lights in the woods, which, though 
nothing more than fire-flies, were taken by them- for 
Spaniards advancing upon them by torch-light, 
they immediately fled to their ships *. 



Lantern-fly (^Fulgora lanternaria)* 


We are not aware that any native insect is luminous 
besides the glow-worm and the electric centipede 
* Theatr. Insect, 112. 
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(Scolopmdra dectrica)t which is by no means un- 
common, though its light is seldom seen, in con- 
sequence of its living in holes or under ground, from 
which it is seldom roused during the night. We 
have, however, more than once seen it in out-houses, 
or crawling along a pathway, upon which it sometimes 
leaves a track of phosphoric matter that may be lifted. 
On two different occasions we collected^sottie of this, 
but ^t disappeared, probably Ihy evaporation, before 
we could subject it to chemical analysis *. 



Klectric centipede (JScoiofiendra electrica). 

It does not seem to be yet satisfactorily ascertained 
to what cause is to be ascribed the beautiful pheno- 
menon of the sparkling light so frequently seen at 
night in the waters of the sea, though the most 
prevalent opinion is, that it arises from marine 
insects, or crustaceous or molluscous animalcules, 
among wiiich tlie shining crab {Cancer &c.) 

has been particMilarized, apparently more from con- 
jecture than observation. It is very improbable 
indeed that any species of crab would be so abundant, 

*J.K. 
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particolarly since they do not swim so well ** as to 
bestar with their phosphorescent splendour the vast 
surface of the ocean, and transform it into a sea of 
llame,”*->a spectacle, continues Humboldt, ** which 
stamped upon my memory an ineffiiceable impres^n, 
and always excited fiesh astonishment, although it 
was renewed every night for months together. It 
may be scibn in every zone ; but those who have not 
witnessed it within the tropics, and above all upon 
the main ocean, can form but a very imperfect 
conception of the grandeur of the phenomenon, 
particululy if the spectator places himself in the 
shrouds of a ship of the line, during a fresh breeze; 
when she ploughs through the crests of tire waves, 
and at every roll her side is raised out of the water 
enveloped in ruddy flames, which stream like Ught- 
ning from the keel, and flash towards the surface of 
the sea. At other times, the dolphins, while sporting 
in the waters, trace out sparkling furrows in the 
midst of the waves*.” 

Leaving out of our consideration as inadmissible, 
the opinion of Le Gentilf and Forster that the 
light in question wises from electricity excited by the 
friction of the water upon the sides of the advancing 
ship,— the ascertained facts appear to be the fol- 
lowing. There are several luminous molluscse which 
have the faculty of emitting at pleasure a feeble 
phosphorescent light, generally of a bluish colour. 
Three of these have been particularized, (Nereis noc- 
tiluca} Medusa pdagica, and Monophora noc~ 
tiiuca,) the latter discovered by M. Bory de St 
Vincent in Baudin's expedition ||. Besides these, a 

* Humboldt, Tableau de la Nature, vol. 11. p. 9, and Note, 
t Voyage aux Indes^i. 685 — 98. 

X Remarks made in a Voyage round the World, p. 57. 

$ Forsklil, Fauna /Egypliaco-Arabica, p. 109. 

II Voy, aux lies u’Afriquej i. 104. 

x2 



232 


INSECT MISCELLANIES. 



iloAophora noetiteea. 


number of microscopic animalcules of species still 
undetermined, which Forster found swimming in 
innumerable multitudes in the sea near the Cape of 
Good Hope, have been confidently asserted to be the 
cause of the phenomenon. But though these may 
be partly or sometimes the cause, yet, in the greater 
number of instances, no animalcules whatever can be 
discovered in the luminous water, even by the aid of 
the best glasses. Such was the decision come to by 
Humboldt from numerous observations in the tropical 
seas, and his authority is one of the highest which 
can be adduced*. We had recently an opportunity 
of rei}eating these observations at H&vre de Grace, 
and could not discover the slightest trace of animal- 
cules, although the water which we examined was so 
strongly luminous, that it shone upon the akin of 
some night-bathers like scattered clouds of lambent 
flame, appearing more as a property of the water 
itself than anything extraneous diffused through it ; 
but we particularly remarked that no light appeared 
in quiescent water, it being only seen when the 
• llumboidl; Tableau dc ia Nature, ii. DO. 
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Bur&ce \nis broken by the ripple of the tide, or when 
a wave dashed upon the pebbles on the beach*. 

Humboldt, however, is of opinion, that though 
the phenomenon is only at times caused by animated 
lamp-bearers, it may probably arise in general from 
the decomposed fibrillse of dead mollusca which 
abound beyond all calculation in the bosom of the 
waters. He proved this by passing some of the 
luminous water through cloth, when some of the 
fibrills were separated, and appeared in the form of 
Ominous points. We should, on the other hand, 
have been incuued to infer that these points were 
caused by the luminous water moistening the fibres 
of the cloth : and our author himself afterwards seems 
to abandon the notion of fibrillse for that of a gela- 
tinous fluid produced by the decomposition of the 
dead bodies, andimparting to sea-water the nauseous 
taste, which is as much disliked by us as it is relished 
by the fishes. Water may thus be rendered luminous 
by throwing into it a quantity of herring brine, and 
hence it appears that salt is indispensable ; for, as M. 
Bory de St. Vincent justly remarks, the waters of our 
lakes and marshes are never luminous, though these 
abound with polypi, both living and dead. There 
seem also to be certain states of the air favourable or 
unfavourable to the development of the light; for 
one night it will appear with great brilliance, while 
on the following, though the circumstances seem all 
equal, it will be gone. It s^ms to be more frequent, 
as Humboldt remarked, ** when the sky was thick 
and cloudy, and upon the approach of a storm.” 
We have remarked it as frequently following as 
preceding a storm ; but it seems to be independent of 
heat or cold ; for on the banks of Newfoundland it 
is observed to shine with great brilliance during the 
most rigorous frosts. 


♦ J.R. 
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SINGULARITIES IN PAIRING. 

It may be perceived from some of the preceding 
details, that insects differ very considerably from the 
larger animals in their modes of pairing ; but there 
are several species in which the peculiarities are much 
more remarkable. In the case of moths we have 
seen the extraordinary phenomenon of life itself being 
extended several wee^ beyond its natural period 
when a mate could not be met with ; and in butterr 
flies it is probably extended to sever&l months ; in the 
case of those females (Vanessa To, V. TJrticm, Goner 
pteryx Rhamni, &c.) which are hatched late in the 
autumn and live till they meet with a mate in the 
ensuing spring; while, had they been hatched a 
month or two earlier, and had left a progeny to 
supply their place, they would have infallibly died. 

PAIRING OP APHIDES. 

The earlier naturalists observing that aphides 
were always found where ants abound, concluded, 
without further investigation, that the ants shed upon 
the leaves of plants a sort of plastic humour, from 
which the aphides were generated*, on the same 
principles as they erroneously imagined flies to be 
])roduccd from dead carcasses t> But miniculous as 
this would have been had it been the case, it is 
perhaps surpassed by the actual facts which have 
been ascertained by subseijiient observations con- 

* Godart, ii. Exp. 22. 
t See Insect Transrormatlons, chap. i. 
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ducted in the most rigid scientific manner— Nature, 
as is well remarked by Bonnet, having sown them 
upon all sorts of plants and trees, to provide food 
for other species of insects, as we sow grain for our 
own subsistence*. In a word, it appears that the 
old opinion maintained by Leeuwenhueck, Cestoni, 
and Bourguet, which maintains aphides to be gene- 
rated without pairing, is partially true. R&umur, in 
consequence of repeated accidents, was unsuccessful 
in his observations; but Bonnet, by extraordinary 
patience and care, succeeded beyond what could 
have been antidpated. We think his experiments 
cannot fail to prove interesting. 

Upon a leafy branch of spindle-tree (Euonymus), 
plunged in a phial of water, and set in a garden-pot, 
he placed an aphis which he had seen bom the ip- 
stant before of a mother without wings ; and having 
previously examined the leaves and stem with the 
most minute care lest there might be any other 
aphides upon them, he covered the wjiole with a 
glass vessel, the edges of which being plunged into 
the mould, he felt as confident that he had the 
control of the conduct of his prisoner as Acrisius 
did as to the actions of Danae when he shut' her 
up in a brazen tower. This was done on the 
20th of May at five in the evening; and he con- 
tinued to watch with a magnifying glass the im- 
prisoned insect every day from hour to hour, begin- 
ning about five in the morning, and leaving off about 
nine or ten at night, noting its every movement in his 
journal. It changed its skin four times, in the same 
manner as caterpillars, and during the last moult 
it caused our ingenious experimenter not a little un- 
easiness, from its appearing as if it were preyed upon 
by internal parasites f, as in that case he would have 

* Insectologies GSuvres, i. 10. 
f Sec Insect TransformatiunSs page 57^ &c. 
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lost mtich of painful watching. His fears 
however proved to be vain, for it accomplished its 
moult without accident, and at seven o’clock in the 
evening on the first of June, it gave birth to a 
young one, and up to the 22nd of June inclusive 
it produced altogether ninety-five, all alive. The 
size of the mother became at this period much di- 
minished, and precisely like those imagined by 
Geoffiroy to be males. M. Bonnet’s subsequent ob- 
servations were interrupted by her escape ; though 
tlie point was ascertained, as far at least as one 
experiment went, that the mother of uiiiety-five 
aphides had never paired *. 

The result of these observations having been 
transmitted to Reaumur and read by him at a sitting 
of the Acad<imie des Sciences at Paris, produced an 
extraordinary sensation among those who were in- 
terested in such pursuits ; and as it was desirable 
that a deviation so very singular from the common 
laws of nature should not rest upon individual tes- 
timony, however respectable, the experiments and 
observations were repeated and varied in every, pos- 
sible way at the request of the Academy by a number 
of the most distinguished naturdists then living, 
namely, M. Bazin of Strasbourg, MM. Lyonnet and 
Trembley at the Hague, by M. Bonnet himself at 
Geneva, and in fine by M. Rriaumur, who says 
he would have justly merited reproach if he iiad 
neglected to see with his own eyes experiments 
undertaken at his express request f. 

M. Bazin was fortunate in selecting the species 
which feeds on the poppy {Aphis papaeeriHy Fabr.) 
as the young arrive at maturity in seven or eiglit 
days, and they are Inssides not apt to ramble far from 
the spot where tliey are born. A young aphis of lias 

* Pounet, (EuvreK, i. 30. 

t Memoiresyvi. G41. 



PAIRING OF APHIDES. 


237 


species accordingly, of which M. Bazin witnessed the 
birth on the 29^ of July, was secluded upon a poppy 
leaf, and by the 7 th of August it had brought forth 
seven young ones. In similar trials with others of 
the same species, as well as with that of the rose 
{Aphis Rosee)t the same results followed. 

M. Trembley proceeded somewhat diflerently, se- 
lecting two uearly of the same age from the species 
which feeds on the elder {Aphis Sambuci)^ and 
treating them in the same way, placing each upon a 
shoot of elder enclosed in a glass tube open at both 
ends, one of which he plunged into water, and 
covered the other vrith cotton. Although he did 
not begin his observations till the 28th September, 
the first produced young on the 25th, and the second 
on the 28th November, and continued at irregular 
intervals according to the temperature Of the air. 



Tremble/g breeding apparatus. 


The species selected by M. Lyonnet were those of 
the rose and of the willow {Aphis Salicis), with 
which the results were the same as the preceding. 

M. B<$aumur in his experiments introduced the 
.stem of the plant through an aperture in a piece of 
moist parchment which covered a glass containing 
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water* and over the whole he placed a larger glass* 
both being then placed on a bed of cotton. Ttiespecies 
he selected were those of the elder, of the peach 
{Aphvt Pruni ?), and of the currant (>l. Jtiiu) ; 
but they did not seem to agree with such close con- 
finement and moist air so well as those of the poppy, 
tried by M. Bazin, for all of them died in a few days. 
He then had recourse to a gauze cover, the meshes 
of which were suificiently snnall to prevent Uie escape 
of tile insects, or the entrance of tiieir congeners, 
while it furnished them witli fresh air. With the 
latter apparatus, he succeeded in verifying the ob- 
servations of M. Bazin upon the aphis of tlie ixippy*. 





Wc have been thus |>urticular tu giving an al*»tract 
of the pxperimeitlH and ob^ervatams of Uh'm- «t»>- 
tingui-Hihed naturalists, for the puqaiM; of n>m<niii<r 
all doubt respecting a tact so viugulur and cttmiriii- 
nary. Bnt this anomaly, siagutar as it is may 
lie in some measure parallelwl among aumher 
clasa of animals it living well known 

that the curth-worntH (Lumhrii i) and <(nail> (Lt- 
tnoce*) are bermapbroiittr, that i», each uidiudi^ h 

♦ Mewciort, »!, Ml. 
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both male and female, and capable of producing 
e|rgs; anuls and earth'Worms, however, could not 
pr»iuce eggs, if secluded at the moment of birth as 
the aphides were in the preceding experiments, pair- 
ing being as indispensable with them as with the 
distinct males and females of other animals. 

Tlie fact discovered by M. Bonnet, which had 
been so strangely misrepresented by LeeuwenhOeefc, 
Cestoni, and Boiirgiiet, led him to push the in- 
vestigation still farther, and his perseverance was 
rewarded by the discovery of other facts still more 
wonderful, and less to have been expected. He 
commenced with the aphis of the elder (ji. Sambt/ci), 
secluding not only an individual at the moment of its 
birth, but one of its progeny, and so on successively, 
till he saw the fifth generation produced without any 
intermediate pairing; and the young of the latter 
bnuid, he had reason to lielicve, might have been 
equally fertile, had it not been in the winter, when he 
could not procure them a fresh elder-branch for nou- 
rishment. In a subse<|uent cx|«eriment with the 
lurffe s|R*cies which feecls on the bark of the oak 
{Erutuma Qutma, Stkphkns) Bonnet pushed his 
uhservtiii(uis as far as the ninth generation, which 
were produced in three months, the males Iwing 
throughout rigorously excluded from the nurse-boxes 
iu which the females were isolated*^. Lyonnet made 
stmilar experiments with the aphides of the willow, 
hut without recording the lumiber of generations 
priMliHvd, his ohjet't ^ing to asci'rtain whether they 
ever paired at all like other insects, or whether, as 
M. Ttemhley had imamned, they paired lM?forc birth. 
Both l/yonnei and Bonnet distinctly ascertained 
that Tnunbley’s notion iK<l not acconi with fact, for 
afH*r a time the fecundity of the females becomes eX- 
htuiMcd, ami |Nuring is then asindisfiensablcto render 
* bonnet, (Eiirres, i. 
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them fertile, as to any other animal. It is very sin* 
gular, however, that the female after pairing is not 
viviparous, Uiat is, does not produce living young, 
but eggs; or, as M. Bonnet was inclined to think, a 
species of pups like eggs * : whereas the insects 
which are thence disclosed produce living young 
without pairing ; and more wonderful still, all these 
broods are uniformly females, no males being pro- 
duced till the pairing season, which is towards the 
close of summer or autumn. 

Amongst all these singularities relating to aphides, 
there is another which merits further investigiition 
than it has yet received, namely, that some indivi- 
duals are furnished with wings, while others are not. 
Analogy led to the supposition that the wingless 
ones are females, and the winged ones males, as 
occurs among the glow-worms {Lampj/ridte), the 
cochineal insects (Cocc/</<k), and some moths. Ob- 
servation, however, disproved this, it havinu: Ijeen 
ascertained by Lyonnet and l)c (jeer, that there are 
females as well as males, both winged and not 
winged t. 

No other family of insects, so far as wc are aware, 
exhibits anything similar to the aphides in these 
anomalies, and we must therefore guard our young 
readers against the following error in a )M>pulur 
work on natural history. “ However .similar,*' says 
Goldsmith, “ insects of the gnat-kiinl are in theV 
appearance, yet they ilitler widely from each other 
in the manner in which they are brouedu forth, tor 
some arc oviparous, aud produced from eggs,— 
some are viviparou.s, and come forth in their mo.vt 
perfect fonn ; some are of neither sex, yet still pro- 
duce young without any pairing whaimrerr. TbU 
is one of the strangest discoveries in natural history. 

♦ See (n-Mect Tfan^oroiation*^ ii;). 
t Dc (jeefy Mem* iiu 
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A gnat separated from the rest of its kind, and in* 
closed ill a glass vessel, with air sufficient to keep 
it alive, shall produce young, which also, when 
separated from each other, shall be the parents of a 
numerous progeny. Thus, down to five or six 
generations, do these extraordinary animals propa> 
gate in the manner of vegetables*.*' It must have 
been some dreamy recollection of what he had read 
in Heaumiir or Bonnet, whose works he elsewhere 
(|ttotes, tliat led (ioldauiith into so palpable an error. 



ii «f tilt* elm ; /i, .n»liis Ifir tTiUoMT, ^really niagmlietl ; r, eoaiinon 

jcaat, (CmUjt nalural size. 


]>AlRl\a OF ANTS. 

Tiik mnkitudinous population which attracts the 
attrition of the coininun observer in an ant-hill is 
not coin)K)sed, in the usual meaning of the terms, 
either of males or females, they lK‘ing all incapable 
of propagation. Tlieir chief employment is, however, 
tlic female duty of nursing the rising generutioii of 
* Aiitmated Nature, iv. 310. 
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the colony, providing them with food, constructing 
chambers for their reception *, and taking care to 
shelter them from cold and wet. On minutely ex- 
amining their conformation, accordingly, these nurse- 
ants or workers, as they are usually termed, have 
been discovered to be, like the workers in a bee-hive, 
females imperfectly developed, and, therefore, inca- 
pable of laying eggs. l]his office is appropriated 
to a distinct class of the colony, which would not 
at first be recognized by the4bommon observer as 
belonging to ants at all, inasmuch as they are not 
only thrice the bulk of the nurse-ants, but provided 
with four very ample wings, and are besides, in some 
species, very different in colour. The female, for 
example, of the yellow ant (Formica fiava) is of 
a blackish-bronze colour, and might, if deprived 
of her wings, be taken for a worker of the jet-ant 
(F.fidiginma ) , become grizzled with age. Although 
much remains still to be investigated with regard to 
these singular insects, and particularly as to their 
pairing, enough has been discovered by Gould, De 
' Geer, and the younger Huber, to awaken interest 
and excite wonder. 

Towards midsummer, on to the clo.se of autumn, 
if a populous ant-hill of any species be examined, 
there will be seen mixed with the wingless workers 
a number of larger insects, with whitish, glistening 
wings, but not taking any part in the labours of 
the colony. Amongst these winged insects, also, 
further examination will show that some are much 
larger than others, though agreeing nearly with 
them in colour. These larger ones are the fe- 
males ; those of less size, the males. A very little 
attention will .show, however, that these are neither 
kings nor tpiccns in the State, at least so far as 
freedom of action i.s concerned, for they arc not 
■F See Insect AreliitectuTc, elwp. xiv. 
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allowed to move without a guard of workers to pre> 
vent their leaving the boundaries, and if one straggles 
away unawares, it is for the most part dragged 
back by the vigilant sentinels, three or four of whom 
may, in such cases, be seen hauling along a single 
deserter by the wings and limbs. We have never 
seen the delinquent offer the slightest resistance, nor 
make any endeavour to escape, but always, on the 
contrary, exhibiting as much eagerness as the guard 
to regain the nearesL^teway of the city. When a 
colony, indeed, is expssed by removing the stone or 
other covering which shelters them, the winged in- 
habitants are always eager to conceal themselves in 
the lower chambers, and in a few minutes none of 
them are to be seen ; but even in such a case the 
extreme jealousy of the workers is not contented 
with any display of agility, and they always subject 
them more or less to the dragging system. We 
may mention that this is not one of those rare phe- 
nomena which accident only brings under the eye 
of the naturalist, as it may be always witnessed 
whenever males and females are present in an ant- 
hill; and out of some hundreds which we have 
visited within a few days (Formica flava, F. fasca^ 
^c.), we saw what we have described in more 
than two-thirds of the number*. We state this 
more particularly, as it does not appear to be alto- 
gether in accordance with the observations of Gould 
and the younger Huber. 

“ Let us retire,” says the latter, “ to a meadow 
on a fine summer’s day, at a time when they first 
make use of their wings, and take a survey of their 
habitation, on the surface of which we shall observe, 
walking to and fro, many of its winged inhabitants. 
These are the males and females of the field-ant : 
they climb all the plants which surround their resi* 

* J, B. 
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dence, and are every where accompanied by a mul- 
titude of workers, who follow their steps with cease- 
less solicitude. Some, however, attempt to retain 
and recondiict them to the ant-hill ; but the greater 
part content themselves with simply escorting them. 
They offer them nourishment for the last time, and 
render them the last token of their care and af- 
fection.” 

Again he says, ** disorder and agitation are now 
manifest in the ant-hill ; the ^stle increases every 
moment. The winged insects climb with alacrity 
the adjacent plants, followed by a numerous train 
of workers, who are continually running from one 
male to another, touching them with their antennae, 
and offering them food. The males, at length, quit 
the paternal roof, and take flight as from one general 
impulse, in which they are quickly followed by the 
females. The winged tribe soon disappear. The 
workers retrace, for some instants, the steps of 
these highly favoured beings, to whom they have 
shown such extreme care and attention, and whom 
they are never destined to see more.” — “ When the 
weather is favourable (not below 67® Fahr.), the 
labourers, who seem to be aware of it, form several 
apertures in the ant-hill, to give ready passage to 
the crowd that are about to quit it. The males and 
females may be then seen coming to take air at the 
entrance. The hour of departure arrives ; they all 
take flight. The workers alone re-enter the nest 
and close the entrances 

According to our ob.servations, on the other hand, 
the workers, so far from ever facilitating the exit, 
much less the departure of the winged ones, more 
particularly the females, guard them most assidu- 
ously in order to prevent it ; and are only forced to 
acquiesce in it when the winged ones Income too 
* Huber on Ants, p. 99. 
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numerous either to be guarded or fed. There seems* 
indeed, to be a uniform disposition in the winged 
ones to desert their native colony ; and as they never 
return after pairing, it would soon become depopu> 
lated in the absence of females. In such a case, 
indeed, the workers would give up their industry, 
and would soon wander away and perish. But 
when they succeed in retaining a few females 
amongst them, they^penew thmr labours with fresh 
ardour. 

One circumstance is of importance to be con- 
sidered. The actual pairing does not seem to take 
place within the ant-hill, and we have observed 
scouts posted all around, ready to discover and carry 
back to the colony as many fertile females as they 
could meet with. Nay, we ure quite certain that whole 
colonies have been thus dispersed, and when they 
did not find fertile females near their encampment, 
they have gone farther and ferther till they found 
■them, and when it was deemed too far, never re- 
turned, but commenced a number of new establish- 
ments, according to their convenience. This, as it. 
appears to us, accounts, in the only rational way, for 
the existence of so many colonies of the same spe- 
cies, frequently found near each other in particular 
localities. We have witnessed two instances in 
which populous colonies were in this manner com- 
pletely broken up, and their original city abandoned 
by the workers, who had dispersed in pursuit of the 
fertile females which had escaped. One was tlie 
ash-coloured ant (Fornf,ica fusca)^ the other the 
red ant (Ji^yrmica rubra) ; and an instance of the 
latter has just occurred to us in which a numerous 
establishment was, in the same way, reduced, within 
a few days, to two or three dozen ; and these would 
prolKibly have been dispersed in the same way, bad 
they not been successful in capturing and retaining 
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a few females, which we observed to be guarded with 
great care*. 

The males, it is probable, soon after pairing, die, 
as do the males of bees and other insects ; for, as the 
workers never bring any of them back, nor take any 
notice of them after leaving the ant-hill, they must 
perish, being entirely defenceless, and destitute both 
of a sting and of mandibles to provide for their sub- 
sistence. They accordingly dis^pear in a very short 
time, many of them falling a prey to spiders; and we 
have not only seen the webs of some of the geometers 
(J^etra^jwiha extensa, &c.) literally studded with their 
bodies, but have observed several of the hunters (JLy- 
cosa saccaia, &c.) pouncing upon those which were 
enfeebled by hunger, when endeavouring to hide 
themselves among the grass f. 

The subsequent proceedings of the females are very 
different, and of curious interest. It was supposed 
by the ancients, that all ants at a certain age acquired 
wings ; but it was reserved for recent naturalists to 
ascertain that it is only the males and females that 
are ever winged, and that the latter lose these soon 
after pairing, as they have no longer any use for 
them. The younger Huber, in particular, by means 
of his artificial formicaries, traced the development of 
the wings in the female from the first commence- 
ment, till he saw them stripped off and laid aside like 
cast clothes. 

“ One day,” says he, “ with the view of ascer- 
taining the precise condition of the females, I visited 
certain ant-hills, which I knew to be filled with 
winged ants, and whose departure could not be very 
distant. Scarcely had J reached the spot when 1 
saw several, both females and males, pass over my 
head ; while at the ant-hill, I observed several take 
flight, the mates always preceding, and the labourers, 

* J. R. t J. It. 
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as far as they could, accompanying them.” — ** I took 
eight pairs of these and placed them in a box, to ob- 
serve them on my return ; but a violent rain, which 
came on at this moment, offered me a sight as singular 
as unexpected. As soon as the shower had passed, 
I saw the earth strewed with females without wings ; 
they were, most likely, the identical females I had 
seen traversing the air. They were of the same spe- 
cies (Formica bruni^) as the first. 

‘‘ On my return home, I placed my eight prisoners, 
with some moistened earth, in a garden vase, covered 
with a glass receiver. It was nine o’clock in the 
evening; at ten, the females had lost their wings, 
which 1 observed scattered here and there, and were 
hiding themselves under the earth. On the following 
day 1 procured three other females, and this time £ 
observed them with the greatest attention from the 
moment of pairing until nine in the evening, — a 
period of five hours ; but during this time nothing 
was done to denote the approaching loss of their 
wings, which remained still firmly affixed. They ap- 
peared to be in excellent condition ; and when I saw 
them pass their feet across their mouths, then over 
tlie antennae, and again brush them upon one an- 
other, I expected to see their wings lall off, and could 
not conceive what retarded this, since the others had 
lost them so readily. I had no idea that the mere 
dillcrence of tlie bottom of a sand-box, where there 
was no earth, would have had any influence in pre- 
vciiling this ; but, in order that it might not aflect 
them, 1 took some earth, strewed it lightly over the 
tabic, and covered it with a bell-glass. 1 still pos- 
.sessed three fecundated winged females, one of 
which I introduced under the recipient. I induced 
her to go there freely, by presenting her a fragment 
ol' straw, on which I conveyed her to her new habita- 
tion, witliout touching her. Scarcely did she perceive 
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the earth which covered the bottom of her abode than 
she extended her wings, with some eflbrt, bringing 
them before her head, crossing them in every direc- 
tion, throwing them from side to side, and producing 
so many singular contortions, that all her four wings 
fell off at the same moment in my presence. After 
this change she reposed, brushed her corslet with her 
feet, then traversed the ground, evidently appearing 
to seek a place of shelter, did not seem to be 
in the least aware that she was confined within a nar- 
row enclosure. She partook of the honey 1 gave her, 
and at last found a hiding-place under some loose 
earth, that formed a little natural grotto. 

If 1 was surprised at seeing this female strip her- 
self of her wings voluntarily, I was even more so, on 
finding that she did not appear to suffer from it, and 
that, after an act which would seem to us anything 
but natural, she delivered herself peaceably to her ap- 
petite, and sought a retreat, as if nothing out of the 
ordinary course had happened. This singular fact 
merited confirmation. 1 introduced a second female 
under the bell-glass about two hours afterwards, and 
with the same precautions, adding to the dry earth a 
little water. When she perceived that she stood 
upon moistened earth, she advanced a few paces, 
felt the ground with her antennm, and took up a 
sition in order to dispossess herself of her wings. 
Resting on her belly, she opened her wings in a dis- 
orderly manner, extended them in every tlirection, 
passed her legs behind them, and pressed them closely 
toward the ground. When she had succeeded in dis- 
embarrassing herself of them, I cdjserved her walking 
about tranquilly ill her enclosure, and bcfgin construct- 
ing a grottu of earth. 

“ I still possessetl another, which 1 reserved lor the 
following morning, and, lieiiig coiiHtieil to the dry 
sand, she had not lost lier wings, though it was about 
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sixteen hours later than the two former ones. She 
appeared in excellent condition, and had not appa- 
rently suflered by the delay. Scarcely had she 
touched the ground, than she hastened to get rid of 
her wings in the same manner as the others had 
done. In fine, I repeated the like experiments on 
several females, of different species, and always ob- 
tained the same result*.’* 

Had this extraordinary fact rested on the single 
authority of Huber, 0e might have been disposed to 
think he had permitted his fancy to aid his observa- 
tion. But several of the circumstances, as we have 
already -noticed, had been observed by Linnsus, De 
Geer, and particularly by Gould, with whose accurate 
account of English ants Huber does not seem to be ac- 
quainted. Gould terms the winged females, ant-flies, 
and goes on to state, — “ If you strip a large ant-fly of 
its wings, when a week old or more, which is very 
easily done, for they will come off by the most gentle 
touch imaginable, and then place it in a microscope 
witli a queen (meaning a wingless female), yoii will 
perceive no manner of diflerence as to their frame ; 
the like indented places or little hollows in the breast, 
where the wings commonly lie, will be found in each ; 
whence there is great reason to believe, the queen 
was originally adorned with such gmety, and ap- 
peared in the character of a fly. It is also observable, 
as a strong confirmation of this sentiment, that abun- 
dance of the large ant-flies, just before or after leaving 
the colonies, actually drop their wings, and, except 
a small diflerence in complexion, which has not 
attained its true gloss, are not to be distinguished 
from the queens. You may, in the latter end of J uly 
and great part of August, often meet with- unwinged 
ants travelling about as it were at random. If you 
* Huber oa Ants, page 117. 
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place a number of large aut-flies in a box, the wings 
of many of them will, after some time, gradually fall 
off like autumnal leaves. This circumstance is pecu- 
liar to the large sort ; for if you confine the small 
ones (meaning the winged males) ever so long, their 
wings will continue fixed, and cannot be separated 
without some difficulty.” 

Again, Mr. Gould remarks, that ** the casting of 
their wings is an instance peculiar to the large ant- 
flies. These are, to other inse^ their highest deco- 
rations, and the want of thennesseus their beauty, 
and shortens their life. On the reverse, a large ant- 
fly gains by the loss, and is afterwards promoted to 
a throne, and drops these external ornaments as em- 
blems of too much levity for a sovereign*.” 

We have, in several instances, verified these facts 
respecting the female ants losing their wings, and by 
confining them under glasses, have twice observed 
the process t ; but after the details already given, it 
would be superfluous to record these experiments 
here. 

When the females are thus disencumbered of their 
wing^, they prepare for the new duties of their situa- 
tion, by constructing suitable chambers in the first 
piece of moist earth which they find fit for the pur- 
pose. Those which we have placed in confinement 
performed similar labours, under various circum- 
stances ; for we found that a single female would 
work at the excavation as well as when several were 
put together, and also when they had several workers 
to assist them they did not appear to relax in assiduity 
These observations accord, in most particulars, witli 
the experiments of Gould and Huber. The former, 
on opening mole-hills, found clusters of six or seven 

* Account of English Ants, 12mo. London, 1747, 
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lai^ female ants near the surface, but in no regular 
apartment He deposited one of these clusters in a 
box, with some earth, under which they concealed 
themselves, still keeping together, but did not exca- 
vate any chamber. “Some time after,” he adds, 
“ three or four of these females laid a few eggs, but 
did not seem to take any great notice of them. For 
curiosity, I placed in the box a cell of workers, of the 
same species ; and it was surprising to observe what 
fondness was exprelfted. The common ants imme- 
diately surrounded the females, took care of the eggs, 
and in a short period made an apartment in the earth 
fit to receive them. It may also be observed that 
there were no common ants (workers) in the hills 
where I found the above clusters. In all probability 
they were originally large ant-ilies, which, having 
been expelled their colonies, and not falling victims 
to their adversaries, associated together in this man- 
ner, and survived the winter.*” The concluding 
conjecture shows that Gould mistook the efforts of 
the sentinel-ants to detain the females for forcible 
means of expulsion ; so different does the same cir- 
cumstances oileii appear when observed through the 
medium of preconceived notions. 

Huber, in the same way as we have repeatedly 
done, enclosed several impregnated females in ves- 
sels filled with moist earth, in which they constructed 
apartments; laid eggs, of which they took great care; 
and, though they could not vary the temperature of 
their habitation, reared some of their larvs till they 
were of tolerable size, but which perished from Hu- 
ber’s own neglect. “I afterwards,” he continues, 
“ placed some other females in a similar apparatus, 
and delivered to them some pupae of workers, to as- 
oertain if their instinct would teach them to open the 
covering in which they were enclosed. Although 
* Gould’s Account of English Ants. 
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these females had never paired, and were provided 
with wings, they laboured so well that I found on the 
following morning three workers among them. Some 
days after, I saw them occupied in delivering other 
labourers from their last envelope : they acted in the 
same way as ordinary ants, and did not appear to be 
at all embarrassed in the part which they now per- 
formed for the first time. It is, therefore, evident that 
fenniles, in case of necessity, are enabled, unassisted, 
to educate their family. I ha^ endeavoured to as- 
sure myself of this fact by proofs still more positive. 
After long researches, I discovered the retreat of these 
females, and the infant colonies which they had esta- 
blished, situated at a little depth in the earth, a small 
number of workers only being seen by the side of 
the mother, and some larvae which they nourished. 
I have seen two examples of these newly-established 
colonies But, with all deference to M. Huber, 
we are clearly of opinion that these new establish- 
ments were composed of old workers, who, in their 
scouting expeditions, had discovered and seized upon 
fertile females, a circumstance of which we have wit- 
nessed numerous instances f. 

The age to which these females live does not seem 
to have been ascertained ; but it does not probably 
last above a few weeks after laying, — at least, if wu 
may judge by analogies drawn from other insects. 
We are certain of one thing, that, on o])ening the 
nests of the wood-ant (F. rufa) and of the yellow- ant 
fiav(£)y during the winter, we have never been 
able to detect a female ; but whether some of the 
late-hatched females, as Is the case with wasps and 
humble-bees, pair in winter and lay eggs in spring, 
or whether they lay their eggs in autumn, from which 
Alic sumnier females are subsequently hatched, wc 
are still in the dark ; though it is a point that might, 

* llubcr, vttuf. f J. It. 
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with some perseverance in making experiments, be 
probably ascertmfied *. 

PAialNO OF BEES. 

Few subjects have been more puzzling to scientific 
naturalists than the pairing of the hive-bee {Apis 
tnellifica),VLS it differs in many particulars from what 
we have just related of ants, and which also is nearly* 
similar to the pairing of wasps and humble-bees; for, 
among all these, a cdhsiderable number of females as 
well as males is produced towards the close of autumn. 
But in a honey-bee’s hive only one female can exist 
at the same time ; for, though several are always 
hatched, these either migrate successively, in order 
to establish new colonies, or are destroyed by the 
rivalry of the reigning queen, most commonly before 
they quit their cells, while they are of course incapa- 
ble of defending themselves. The males, on the other 
hand, which are proverbially known by the name of 
drones, amount to six or eight hundred ; and, as 
Kirby and Spence remark, to be born and die seems 
to be nearly the sum total of their history. Provi- 
dence, however, has certainly some wise design in 
the creation of what ap])ears at first sight so super- 
ffuous a number ; probably to furnish a supply of 
food to the swallows and carnivorous insects, which, 
at the time the drones take flight, are eagerly on the 
hunt for prey, both to satisfy their own wants and the 
voracious cravings of their young. Be this as it may, 
the fact of these comparative numbers of the male and 
female hive-bees is aseertained beyond question. 

As the pairing of these has never been actually 
observed, many conjectures respecting it have been 
published. One of the most ingenious appears to 
liave Iweii suggested by Aristotle, and revived by 
Maraldi, the celebrated inventor of glass-hives, viz« 

•J.K, 
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that the males fertilize the e^r^s after they are de> 
posited in the cells, in the same way as male fish 
fecundate the spawn which has been previously de- 
posited amongst sand or gravel, — a notion that also 
struck Swammerdam, who asserts the same of the 
day-flies (Ephemeridm)* . In 1777, Mr. Debraw, an 
apothecary at Cambridge, made some observations 
‘which appeared strongly to countenance the opinion. 
Having discovered, at the bottom of cells containing 
eggs, a substance of a diflerent appearance from that 
which bees commonly collect around their newly- 
hatched young, he conjectured it might be what 
Maraldi liad supposed, and he liecame on that ac- 
count anxious to watch the proceedings of every male 
bee in the hive. He accordingly observed some of 
the smaller males, which are produced in workers’ 
cells, visiting the cells containing eggs, for the pur- 
pose, as he supposerl, of fertilizing them ; and farther, 
he found that those eggs actually did become pro- 
ductive, whilst others remained sterile. Hy repeating 
these observations, and by devising various experi- 
ments to verily it, he proved to his own satist'uclion 
that the o|)iiuon of Maraldi was correctf. Jlonnet 
objected at first that the ordinary sized males wore 
too bulky to be able to reach the eggs in the bottom 
of the workers’ cells. One day, however, he ol>serve<l 
one of the larger males repeatedly striking the mouths 
of cells, containing eggs, with his abdomen, — a cir- 
cunustance which he inferred to be favourable to the 
theory J. 

Rut Reaumur, us Ronnet himself confesses, had 
proved, by the most careful and rigorous experiment, 
that I'rom August till April there is not, in ordinary 
cases, a single male, though the (jueen lays eggs in 

* Book i>f N.ilurc, i.‘221. 
t Philosophical Twns. vol, 67. 

ICotitempl, dc la Nature, CEuvres, 13C, note. 
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February and March, which fail not to be productive; 
and this is not explicable by the preceding theci 7 . 
The elder Huber repeated the observations of Debraw, 
and was dis{)osed at first to think them correct ; but 
more minute investigation convinced him that what 
Debraw had taken for a fluid was nothing more than 
a peculiar reflection of liglit from the bottom of the 
ceils, no vestiges of a fluid being perceptible when the 
cells were detached and cut asunder. But Huber did 
not rest contented with this ; for, taking advantage of 
the fact that bees can remain under water a consider- 
able time without much injury, he had several swarms 
immersed for the purpose of examining whether any 
males were present. In his first experiment of this 
kind, having ascertained that there were no males 
present, not even in embryo, as soon as the bees were 
dry, he replaced them, with their queen, in the hive, 
taking the precaution to barricade the entrance so as 
to prevent the intrusion of any males from without. 
This was done the fith of August, and the same day 
the queen deposited fourteen eggs in workers’ cells, 
w'hich were all duly hatched four days afterwards. 
This experiment appeared to be decisive ; but lest it 
might be alleged that the workers, when deprived 
of males, might search for the fecundating matter in 
other hives, and bring home what was wanted, Huber 
tried another experiment, rigidly confining all the bees, 
which had as before undergone immersion, from the 
10th till the 14th of August; yet in this case he found 
forty young larvae just hatched. He even immersed 
this hive a secoiul time, examining every individual 
bee by hand, with a similar result. He therefore 
came to the conclusion that Debraw had employed 
in his experiments queens, with whose previous his- 
tory he was not actpiainted *. 

Swammerdam, again, was inclined to adopt the still 
* Huber on Bees, p. 14. 
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more fanciful opinion that the eggs were fecundated 
by some subtle effluvia, or aura, which he imagined 
be could distinguish himself by its peculiar odour. 
In his case this was the more singular, as he rarely 
travels out of the path of legitimate induction, and 
generally rests satisffed with recording facts. He 
appears to have been misled by trusting to the 
analogy of the experiments of Harvey respecting 
some other animals* ; and had he lived in our own 
day, he might have taken similar advantage of the 
recent ones of Treviruniis and Tiedemann. He also 
refers us to •* .seeds committed to the earth, or being 
only on its surface, which areatfected by the moisture 
of the soil but, from his concluding remarks, he 
appears to distrus this ow’ii theory. “ tjod," he says, 
“ even in those minute insects and their parts, has 
concealed from the incurious eye stupendous mira- 
cles; nor is it difficult to discover and illustrate those 
things, provided one sedidously applies to their in- 
vestigation. Consider, therefore, what progress the 
acute and sagacious may make in these iiuiuiries, if 
they will industriously .search into them. What 
I have hitherto de.scribed and exhibited an*, indeed, 
but light shadows of the things ihcm.selves ; it would 
be easy for ingenious persons to tliscover and lay 
ojjen all these things thoroughly, an<l more perfectly, 
to the glory of the great (iud. As for myself, 1 do 
most willingly confess that my ca|)acity is so slender, 
that I am able to behold the works ol (lod only at 
a distance ; nay, the more fret|uently J view* them, 
the more 1 am coiuinred of my ignorance, and 
I know my own weakness t.” 

ilatturf, on the other hand, as well as .Schirach, 
.siippo.sed the cpieen-hee to he. self-impreguatetl ; tin- 
having excluded a tpiet n from all access to the mules, 

^ Hxci'cit. (Ic Aniliia). p. ibijS, \c. 

jjjook ol N-ilurc, i. ‘JJJ* 
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she nevertheless deposited eggs*. Huber, likewise, 
repeated this experiment ; but when he employed a 
queen which had never leil the hive from her birth, 
she always remained barren. Huber thus finding 
that none of these opinions are tenable, set himself 
to investigate the circumstances, by further experb 
ments, which were rewarded by the discovery that 
the queen-bee always leaves the hive for the pur- 
pose of pairing, flying high in the air, and generally 
returning in about half an hour. We shall use his 
own words in relating the more conclusive of these 
interesting experiments. 

“ From a very great number of hives,” says he, 
*' I removed all the reigning females, and substituted 
for each, a queen taken at the moment of her birth. 
These experimental hives were divided into two 
classes, — from the first, all the moles, both large and 
small, were taken, and I adapted a glass tube at the 
entrance so narrow that no male could pass, while 
it admitted a free passage to the workers. In the 
hives of the second class, I left the whole of the males 
belonging to them, and even introduced more, while, 
in order to prevent their exit, a glass tube similiar to 
the former was fixed to the entrance. For more than 
a month, J carefully watched the progress of these 
experiments ; but, much to my surprise, every queen 
remained barren ; and thence 1 concluded that pair- 
ing could not take place withiji the hive. 

“ Knowing that in summer the males usually leave 
the hive in the warmest part of the day, I inferred 
that if the queens did go out to meet them, it must 
be alnnit the same time. Accordingly, at eleven 
in the forenoon, on the 29th of June, 1788, we 
placed ourselves oppo.sife a hive containing a virgin- 
queen, five days old. The suii shone brightly, the 
air was warm, and the males began to go abroad. 

Scliirarli, llist. Nat. de laReine des Abeilles, 8vo. 1771. 
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We then enlarge the entrance of the one selected 
from which the males immediately took flight, and 
soon afterwards the young queen made her appear- 
ance; but she remained at first on the board, tra- 
versing it and brushing herself with her legs, and 
apparently unnoticed either by the workers or the 
males. At length she took flight, but proceeded 
only a few feet from the hive, to which she immediately 
returned, as if for the purpose of examining objects 
that she might again recognise. She then flew away, 
describing horizontal circles, twelve or fifteen feet 
above the earth. In order that she might not escape 
our observation on her return, we contracted the 
entrance of the hive, and placed ourselves at the 
centre of the circles descril)ed in her flight, that we 
might the more easily witness her movements ; but 
to our great regret and disappointment, she rapidly 
rose out of sight. We resumed our place before the 
hive, and in seven minutes she returned to the 
entrance, probably to make another survey of its 
locality. We permitted her to enter the hive, anti in 
a quarter of an hour she re-appeared, and after 
brushing herself as before, took to flight, soon rising 
so high that we lost sight of her. I’his second ab- 
sence was much longer than the first, ]a.stii{g for 
twenty-.seven minutes; but we found her, at her 
return, in a dillerent condition, which left no doubt 
of her having paired. We then confined her rigidly 
to the hive, and within two days she tleposited nearly 
a hundred fertile eggs in workers’ cells. I'he same 
experiments were rej)eatcd on virgin-qnootis, eleven, 
tw'enty, twenty-five, and thirty days old, with similar 
results*.” 

These observations .seem now to l>e nniversally 
admitted among scientific natiindists; though it is the 
general opinion, we believe, of those who only ketq) 
* Huber on Bees, page 23, 
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bees for economical purposes, that a queen never 
leaves the hive, except to accompany a migrating 
swarm, which, according to Huber, is only true of an 
old queen, all the young ones proceeding as we have 
just detailed, within twenty days after their birth, 
provided they are left at liberty. 

It only remains for us to relate the subsequent 
history of the males, whose life, as in the case of 
other insects, is extremely short; the eggs from which 
they are hutched being usually laid in April and 
May, and their destruction terminated in July and 
August. It had long been remarked that the drones 
or male bees of a hive perished towards the end of 
summer, caused by the persecution of the workers, 
who, according to John Hunter, drive them from the 
hive by pinching them with their mandibles. Reau- 
mur also remarked that, though the males are superior 
in size to the workers, their want of a sting disqualU 
lies them fur withstanding the assaults of the latter. 
He does not seem, however, to have observed the 
actual massacre, as he terms it, of these devoted 
males. Swammerdam says that “ about the begin- 
ning of August the common bees become inflamed 
with so much hatred against the males, that they 
unmercifullr, and for no crime, kill them ; whereas, 
in May or sooner, they build houses for them, care- 
fully nourish them, and bring them there, and take 
ill! ])ossil>lc care of them. Nor indeed is it diflicult 
for the bees to kill these males, for they are not fur- 
nished with any weapon to defend themselves 

Bonnet, on the other hand, upon examining with 
the utmost care the bodies of those males which he 
found dead, could discover no wound nor other mark 
of violence ; and besides, he has frequently seen the 
workers mounted upon the backs of males as if they 
hud been about to exterminate them, and yet they 
* Book of Nature, i, 169, 191. 
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did them no injury ; but in other cases, he has ob> 
served them chased into a corner behind the combs, 
where he imagines they must die of hunger. He 
consequently objects to Reaumur’s expressions of 
“ massacre,” “ frightful carnage,” and “ horrible 
slaughter,” as not borne out by facts *. The re- 
searches of Huber, however, proved that Reaumur 
was right. In his letter to Bonnet he remarks, that 
though it was probable they might die of hunger, 
the carnage might notwithstanding take place in the 
bottom of the hive, and might have escaped observa- 
tion, because the observer could not see what took 
place there. 

“ In order,” he adds,** to ascertain this point, aglass 
table was constructed, on which were put six hives 
with swarms of the same year ; and placing ourselves 
below, to see what passed in the scene of action, we 
endeavoured to discover how the drones were de- 
stroyed. This contrivanee was completely success- 
ful. On the 4th of July we saw the workers 
actually massacre the males, in the whole six swarms, 
at the same hour, and with the same ])ecu- 
liarities. The glass table was covered with bees 
full of animation, rushing upon the males ns they 
came from the bottom of the hive; they seized them 
by the antenntc, the limbs, and the wings, and after 
having dragged them about to the place they dceme<I 
most tU for execution, they killed them by repeated 
stings, directed between the rings of the belly. The 
moment when they felt the weapon was the last of 
their existence ; they stretched their wings and ex- 
pired. At the same time, as if the workers did not 
consider their victims »|uite dead, they pushed their 
stings still deeper, so that they could not easily 
withdraw them without turning themselves round fi)r 
the purpose. 

’’’ Cottlempl de la Nature, (Euvres, x. IIS, note. 
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Next day, having renewed our formerposition.we 
witnessed fresh scenes of carnage. During three hours 
the workers slaughtered the males with the utmost 
fury. On the preceding evening they had massacred 
all which belonged to their own hive, but now they 
attacked those which had been driven from the 
neighbouring hives, and had taken refuge among 
them. We likewise saw them tear some remaining 
male pupte from the cells, and having first greedily 
sucked all the fluid from their bodies, they carried 
them otf. The following day not a single male could 
be discovered in the hives*.” 

'J'his appears to be so very unnatural a proceeding, 
that but for the concurring testimony of observers of 
the highest authority, we should be almost disposed 
to reject it as chimerical ; and yet it is not, perhaps, 
subjecting them to a more cruel fate than awaits 
most other insects, which all perish of hunger or 
disease, within a few days after pairing. That it is 
not tlie consequence of a blind indi.scriminating 
instinct, we may infer from the remarkable circum< 
stance that no massacre of the males occurs when a 
hive is deprived of its queen. Bonnet, who first 
remarked this, conjectured that the males were pre- 
served tor the sake of the additional beat they would 
produce during the. winter; but Huber solves the 
(|uestioii with more plausibility, by the supposition 
that they are reservetl f<»r pairing with a new queen. 
For a .similar reason, tlie males are preserved in 
those hives where the queens are only capable of 
laying the eggs of males, as they always do when 
pairing has been retarded beyond the twenty-first 
day ot their age. 

* H uber on Bees, page 112, 
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The shepherds of the Alps, as we learn from 
Saussure, as soon as the snows are melted on the 
sides of the mountains, transfer their flocks from the 
valleys below to the fresh pasture revived by the 
summer sun, in the natural parterres and patches of 
meadow-land formed at the foot of crumblin}^ rocks, 
and sheltered by them from mountain storms ; aiul 
so difhcidt sometimes is this transfer to be accom- 
plished, that the sheep have to be slun»r by means of 
ropes from one cliff to another before they can be 
stationed on the little grass-plot above*. A similar 
artificial migration (if we may use the term) is 
effected in some countries by the proprietors of bee- 
hives, who remove them from one district to another, 
that they may find abundance of flowers, and by this 
means prolong the summer. Sometimes this transfer 
is performed by persons forming an ainitulatory 
establishment, like that of a gypsey horde, and 
encamping wherever flowers are found plentiful. Bee 
caravans ofthis kind arc reported to be not uncommon 
in some districts of Germany; and in jiarts of 
Italy and France the tninsportation of bees was 
practised from very early times. But a more siinrular 
practice in such transportations was to set the 
bee-hives afloat on a canal or river ; and we are 
informed that, in France, one bee-barge was built of 
capacity enough for lioiii sixty to one, hundred liivcs, 

* Voyages dans Ics Alpes, 
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and by floatinf^ gently down the river, the bees 
had an opportunity of gathering honey from the 
flowers along the banks. In Lower Egypt, where 
the blowing of flowers is considerably later than 
in the upper districts, the practice of transporting 
bee- hives is much followed. The hives are col- 
lected from diderent villages along the banks, each 
being marked and numbered by individual propri- 
etors, to prevent future mistakes. They are then 
arranged in pyramidal piles upon the boats pre- 
pared to receive them, which floating gradually 
down the river, and stoppfng at certain stages of 
their passage, remain there a lunger or a sliorter 
time, accorditig to the produce afforded by the 
surrounding country. In this manner the hee-boats 
sail for three months: the bees having culled the 
honey of the orange flowers in the Said, and of the 
Arabian jassmiiic and other flowers in the more 
northern parts, arc brought back to the places 
from which they had been carried. This procures 
fur the Egyptians delicious honey and abundance of 
bees’ wax. The proprietors in return pay the boatmen 
a recoinpence ])ropurtioned to the number of hives 
which liavc been thus carried about from one ex- 
tremity of Egypt to the other. The celebrated 
traveller Niebuhr saw upon the Nile, between Cairo 
and J)amiett:i, a convoy of 4000 hives in their transit 
from U|)per Egypt to the coast of the Delta. 

These artiffeial transportations of a domesticated 
race, of insects exhibit a partial example of what fre- 
ijucntiy takes place in a natural manner, when it is 
necessary to shift from one place to another for the 
sake of a better supply of food. In many cases, 
however, where food is abundant, and other circum- 
stances favourable, particular insects limit their 
excursions to a very narrow range. Thus we have 
observed the forester moth (Xno HaticeSf Leach) 
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literally scanning on the north bank of the Ser* 
pcntine in Kensington Gardens, though not one was 
to be seen on the south bank, nor in any other spot 
in the vicinity. In the same way we once noticed 
some hundreds of the burnet moth {Anthroccra fili~ 
'pendtildB, Stephens) on a small portion of the 
north shore of the Great Cumbra Island in the Firth 
of Clyde ; but though on the same day we made a 
botanical excursion all round the island, as well 
as on the opposite coasts of Largs and of the 
Isle of Bute, we did not elsewhere meet with one of 
those insects. In the dell below the hanging-wood 
at Charlton, in Kent, we observed a similar local 
assemblage of the cinnabar moth (CaHmorpha ja- 
coba<B, Latreille), not one being discoverable in 
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any of the surrounding fields*. An instance no less 
marked occurs in the case of the marsh fritillary 
(MeliUea artemis, Ociisenheimer), a butterfly so 
very local, that, according to Harris, who observed 
it at Wilsden, near Harrow-on-the-Hill, it seldom if 
ever leaves the field in which it has been bred, 
though hundreds of them may be seen there flying 
low, and frequently settling f* It is probable tlie race 
is now extinct at Wilsden, at least we have twice 
failed in discovering them there at the season indi- 
cated by Harris. 

These, however, are only exceptions to the general 
rule of nature, which seems to be to diffuse a species 
over as great a space as possible, and thus to stock 
every corner of tlie earth' with life and enjoyment. 
Hence it is that while a very few species of moths 
and butterflies are confined to certain fields, as a very 
few species of fish are confined to certain lakes or 
rivers by far the greater number may be seen wan- 
dering from flower to flower, and from field to field, 
witli no other rule to direct their flight beyond the 
most wayward caprice. All the movements of 
insects, however, so far from being capricious, are 
cliielly if not solely produced by the two great prin- 
ciples of self-preservation and reproduction, though 
movements may sometimes be observed to which 
neither of these principles very obviously apply— 
anomalies whicii require other circumstances for 
their explanation, as we shall now endeavour to ex- 
emplify. 

Were it recorded that a numerous flight of spar- 
rows directed their course in an nndeviating straight 
line towards the ocean, and not having sufficient 
j)ower of wing to cross it, were seen to drop into the 
water and perish, it migiit well be doubted whether 

Jt B. t Harris, Aurelian, 28, 

^ Mag. of Natural History, i, 487. 
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an occurrence so very unnatural ever happened, 
unless the cimracter of the witnesses thereof was so 
high as to be beyond suspicion. Yet this very case 
is so frequently paralleled among various species of 
insects, that instead of an anomalous or miraculous 
fact, it may be considered, under particular circum- 
stances, as the usual order of things. We are told, 
fur example, by Mr. Lindley, that when he was in 
Brazil, in March, 1803, an immense flight of butter- 
flies of white and yellow colours continued tor many 
days successively. They were observed never to 
settle, but proceeding in a direction from north-west 
to south east, no obstacle appeared to stop them in 
their course, which lay toward the ocean, where they 
must all inevitably perish'*. 

A somewhat diil'crent migration oi‘ butterflies was 
recently observed in Switzerland. In the beginning 
of June, Madame de Meuran Wolff and her family, 
established during the summer at Grandson, on 
the lake of Neufbhatel, observed with sur[)ri.se an 
immense flight of butterflies traversing the garden 
with great rapidity. They were all of the species 
called lidh Duma by the French, and by the Lon- 
don collectors the Painted Lady (Cynlhia vardui, 
Stkpukns). They were all flying close together 
in the same direction, from sf)uth to north, and were 
so little afraid when any one approached, that they 
turned not to the right or to the left. 'I'he flight 
continued for two hours wifhj>ut interruption, and the 
column was about ten or filtcen feet broad. They 
did not stop to alight on flowers, but flew onwards, 
low and equally. This fact is the more singular, 
when it is considered that the cuter|)illars of this 
species are solitary from the moment they are 
hatched t> nof arc the butterflies tbcmscUes usually 

* Voyage to Brazil. 

t See Insect Traasforntatiouii,pp, 69—71. 
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gregarious. Professor Bonelli, of Turin, however, 
observed a similar flight of the same species of but- 
terfly in the end of the March which preceded their 
appearance at Grandson, when it may be presumed 
they were just evolved from their chrysalides. Their 
flight, as at Grandson, was from south to north, and 
their numbers were so immense that at night the 
flowers were literally covered with them. As the 
spring advanced their numbers diminished, though 
even in June a few still continued. A similar flight 
of butterflies is recorded about the end of last cen- 
tury by M. Loche, in the Memoirs of the Turin 
Academy*. » 

The chief extraordinary migrations of insects which 
have been recorded as occurring in Britain, are those 
of aphides and their enemies, the lady-birds (Coc- 
cinellid<e)^ which accompany them as whales follow 
a shoal of herrings, or as the locust-eating thrush 
of Southern Africa follows a swarm of locusts. “ I 
know no other reason,” says Kirby, to assign for 
the vast numbers that are sometimes, especially in 
autumn, to be met with on the sea>coast, or the 
banks of large rivers. Many years ago those of the 
Humber were so thickly strewed with the common 
lady-bird (CoccineMa scptempunctata), that it was 
dillicult to avoid treading on them. Some -years 
atlcrwards, I noticed a mixture of species collected in 
vast numbers on the sand-hills on the sea-shore at the 
north-west extremity of Norfolk. My friend, the 
Rev. Peter Lathbury, made long since a similar ob- 
servation at Orford, on the Suffolk coast : and about 
five or six years ago (in 1807), they covered the 
cliils at Brighton, and of all the watering-places on 
the Kentish and Sussex coasts, to the no small alarm 
of the superstitious, who thought them forerunners 
of some direful .'vil, and who were ignorant that their 
Mem. dc la Soc. de Pbys. et d’Hist, Nat. de Gendve. 
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little visiters were emigrants from the neighbouring 
hop-grounds 

The aphides upon which they prey, in like manner 
shift their quarters ; and amongst other instances on 
record. White informs us that about three o’clock in 
the afternoon of the 1st of August, 1785, the people 
of the village of Selborne were surprised by a shower 
of aphides which fell in those parts. Persons who 
walked in the street at this time found themselves 
covered with them, and they settled in such numbers 
in the gardens and on the hedges as to blacken 
every leaf. Mr. White’s annuals were thus all dis- 
coloured with them, and the stalks of a bed of onions 
were quite coated over for six days afterwards. These 
swarms, he remarks, were then no doubt in a state 
of emigration, and might have come from the great 
hop-plantations of Kent and Sussex, the wind being 
all that day in the east. They were observed at the 
same time in great clouds about Farnliam, and all 
along the vale from Farnham to Alton t- It would 
have been well if the particular species had been as- 
certained, so as to make sure whether they belonge<l 
to the hop-tly {Aphis humttli). White, however, was 
not so minutely acquainted with insects as to notice 
the difference of species ; but this could scarcely be 
tlie case with Kirby, whose knowledge of the science 
is second, w'e believe, to that of no living naturalist, 
yet he leaves us equally in the dark, when he says, 
“ A similar emigration of these flies I once witnessed, 
to my great annoyance, when travelling later in the 
year in the Isle of Kly. The air was so f«dl of them, 
that they were incessantly flying into my eyes, nos- 
trils, &c., and my clothes were covered by them ; 
and in 1814, in the autumn, the aphides were so 
abundant for a few days in the vicinity of Ipswich, us 

* Introduction, ii. 8 ; and i. lihi. 

I Natural History of hSelborne, ii. 101. 
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to be noticed with surprise by the most incurious ob> 

servers*.” 

We confess we feel not a little disappointed that 
the species is not mentioned in these instances, as it 
mi^ht serve to fill up a blank in the history of some 
of those which arc most destructive. In the case of 
the hop-fly, we have remarked for several successive 
years, that soon after Midsummer they all disappear, 
though the leaves have only a few days before been 
literally covered with them in millions. The same is 
the case with those called the dolphin, which infest 
the bean {Aphis fabee), and that named the zebra 
(A. sambuci). It is hig^hly probable that all these 
perish soon after the deposition of the eggs for the 
succeeding spring ; but it is by no means an easy 
matter to ascertain this. If they migrate to the sea- 
coast and are drowned, as we are partly entitled, from 
the statements just given, to infer, their fate is similar 
to another still more destructive insect, the locust 
(Loriista migraloria, Leach) t* 

The prophet Joel, who has given so striking a 
picture of the devastation produced by locusts J, has 
not forgotten to notice their destruction, when he 
says, “ J will remove far off from yon the northern 
army, and will drive him into a land barren and 
desolate, with his face toward the east sea, and his 
hinder part toward the utmost sea, and his stink 
shall come up, and his ill-savour shall come up be- 
cause he hath done great things §.” Mr. Barrow 
tolls ns, that in Southern Africa, in 1784 and 1797, 
they covered, during their progress, an area of nearly 
two thonsand square miles, ^bnt were ultimately driven 
into the sea by a north-west wind, where they formed 
n])on a shore, for fifty miles, a bank three or four 
feet high, and when the wind was south-east their 

* Iiitr. ii. 9. f See Insect Transformations, p. 251. 

1 Ibid. p. 246. $ Joel, chap. ii. 20. 
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stench was so powerful as to be perceptible at the 
distance of a hundred and fifty miles *. 

The account given by Jackson of their progress 
and final destruction in northern Africa is precisely 
similar. Before the plague, in 1799, the face of the 
country from Mogador to Tangier was covered with 
them and ravaged, as well as the whole region from 
the confines of the Sahara ; but on the other side 
of the river El Kos not one was to be seen, though 
there appeared nothing to prevent them from flying 
over. The water of the river seemed to be a barrier 
to their progress, for they were proceeding north- 
ward until they arrived at its banks, when tliey im- 
mediately turned to the east ; and in consequence all 
the country north of El A raiche remained unravaged, 
and abundant in grain, pulse, and fruits, exhibiting a 
very striking contrast to the desolation of the adja- 
cent district. The usual fate awaited this desolating 
swarm : a violent hurricane drove them in a cloud 
into the Western Ocean, and the shore was ren- 
dered so noxious by their carcasses, that it is be- 
lieved to have been the cause of a pestilence whicli 
followed f. 

Hasselquist, the disciple of Linnaeus, who went 
to the east expressly to study its natural history, tells 
us, that the “ locust is not formed for travelling over 
the sea; it cannot fly far, but must alight as soon 
as it rises ; for one that came on board us, a hundred 
certainly were drowned. We observed in the months 
of May and June a number of these insects coming' 
from the south, and directing their course to the 
northern shore ; they darken the air like a thick 
cloud : but scarcely have they quitted the shoje, when 
they, who a moment before ravaged and rnineil the 
country, cover the surface of the sea with their dead 

♦ Travels in S. Africa, p. 257. 

Travels in Morocco, p, 5=1. 
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bodies. ByMrhat instinct/’ be adds, *' do these crea> 
tures undertake this dangferous flight? Is it not the 
wise institution of the Creator to destroy a dreadful 
plague to the country*?” We think that it is more 
consistent with other instances of extensive destruc- 
tion among particular species to refer it to the design 
of Providence to furnish food for carnivorous animals. 
The day-flies (EphemeridtB), for example, are a 
harmless race, and yet the numbers of them which 
perish only a few hours after they acquire wings is 
scarcely inferior to those of the locusts f. Like 
the locusts, too, they chiefly perish in the water, both 
affording an abundant banquet for the fishes. 

There is one circumstance in these migrations, 
which is remarked by most observers, that appears 
to corroborate these views ; we refer to the direction 
commonly taken by them being towards the sea, and 
their pursuing their course with little deviation. The 
locusts seen l)y Captains Irby and Mangles, on the 
southern shore of the Dead Sea, were said to be on 
their way to Gaza, to which they pass almost an- 
nually I ; those observed in Barbary by Dr. Shaw 
“ marched directly towards the sea § and Hassel- 
(|uist tells us they seldom or never deviate from the 
direction of their course. These very singular facts 
are strikingly illustrated by the migrations of a much 
larger, though it would appear no less destructive 
animal, the lemming rat {Miia lenimus, Linn.), 
which inhabits the north of Europe, and lives on 
vegetable food. The migrations of the lemming take 
place at uncertain inten'als of about ten years, from 
Lapland towards the southern parts of Sweden, 
induced, it is supposed, by the foresight of a severe 

* Hassclquist’s Voyage, p. 444. 
f Sec Insert Transformations, pp. 218 and 373. 

:|; Travels in Egypt and Syria, 443. 

$ Travels, 287. 
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winter, to escape to a more genial climate ; though 
the migration has the effect, like that of the locusts, 
of reducing an overgrown population, and at the 
same time of supplying food to many animals who 
might otherwise have starved. In their journeys, 
they always endeavour to keep in a direct line ; and 
hence multitudes of them perish in their endeavours 
to cross lakes and rivers. If they are disturbed or pur^ 
sued while swimming over a lake, and their phalanx 
chances to be separated by oars or poles, they will 
not recede; but keep swimming directly on, and soon 
get into regular order again. So obstinate, indeed, 
are they in holding on their direct course, that they 
have sometimes been known to try to pass over a 
vessel. This army of rats moves chiefly by night, 
or early in the morning; and makes such destriiclion 
among the herbage, that the surface of the ground 
over which they have passed appears as if it had 
been burned. Their numbers have at times induced 
the people of Norway to believe that they descended 
from the clouds; and the multitudes that are some- 
times found dead on the banks of rivers, or other 
places, corrupt the whole atmosphere around *. 

We recollect another remarkable migration of a 
different species of animal also towards the sea- 
coast, but for a very diflerent purpose, and wc men- 
tion it here more particularly, because it will lead 
us back by a natural transition to families of insecis 
influenced by similar motives, — we refer to the land- 
crab of the West Indies {Ocipoda vuricola, fi,\- 
TREiiaE). The usual residence of this species is the 
inland mountains and woods, where they live in 
holes dug by themsclve.s. Annually, about the 
months of April and May, they set forth in a body, 
often consisting of some millions, for the sea-coast. 
They always march in a direct line to their place of 
• Pennant, Arctic Zoology. 
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destination, and are said seldom to turn out of their 
Way, on account of intervening obstacles, and even 
if they encounter a lofty wall or a house, they will 
attempt to scale it ; but when they meet with a river 
they follow the course of the stream, as if instinc- 
tively aware that it will ultimately lead them to the 
sea, as was probably the case with the African 
locusts, mentioned by Jackson. These multitudinous 
hordes of crabs, however, do not perish in the sea, 
but go there to spawn; though from this spawn 
forming a rich banquet for the sea-fish, the provi- 
dential cllcct is nearly the same as in the instances 
of locusts, aphides, lady-birds, and sawflies. 

Some of the more remarkable migrations of in- 
sects are, in the same way, for the purpose of de- 
positing their eggs, or disposing of their supernu- 
merary progeny in suitable localities, in the case, 
for example, of ants and bees. Kirby and Spence 
have given the following animated and eloquent 
account of the migrations of the former. “ In the 
warm days that occur from the end of July to the 
beginning of September, and sometimes later, the 
habitations of the various species of ants may be 
seen to swarm with winged insects, which are the 
males and females, preparing to quit for ever the 
scene of their nativity and education. Every thing 
is in motion — and the silver wings, contrasted with 
the jet bodies which compose the animated mass, 
add a degree of splendour to the interesting scene. 
The bustle increases, till at length the males rise, as 
it were by one general impulse, into the air, and 
the females accompany them. The whole swarm 
alternately rises and falls, with a slow movement, 
to the height of about ten feet, the males flying ob- 
liquely, with a rapid zig-zag motion, and the females, 
though they follow the general movement of the 
column, appearing suspended in the air» like bal- 
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loons, seomingly with no individual motion, and 
having their heads turned towards the wind. 

** Sometimes the swarms of a whole district unite 
their infinite myriads, and, seen at a distance, pro- 
duce an effect resembling the flashing of an aurora 
borealis. Rising with incredible velocity, in dis- 
tinct columns, they soar above the clouds. Gach 
column looks like a kind of slender net-work, and 
has a tremulous, undulating motion, which has been 
observed to be produced by the regular alternate 
rising and falling just alluded to. The noise emitted 
by myriads and myriads of these creatures d(»es 
not exceed the hum of a single wasp. The slightest 
zephyr disperses them ; and if in their progress they 
chance to be over your head, if you walk slowly on, 
they will accompany you, and regulate their motions 
by yours. The females continue sailing majesti- 
cally in the centre of these numberless males, who 
are candidates for their favour, each till some fortunate 
lover darts upon her, and, as the Roman yoiilh did 
the Sabine virgins, drags his bride from the s))ortive 
crowd, and the nuptials arc consummated in mid-air; 
though sometimes the union takes place on the 
summit of plants, but rarely in the nests *. Afler 
this danse dc I’amour Is celebrated, the males disap- 
pear, j)robably <lylng, or becoming, with many of 
the females, the prey of birds or fish t ; for since 
they do not return to (he nest, they cannot be de- 
stroyed, as some have supposed, like the drone-bees, 
by the neuters. That many, both males and lemales, 
become the prey of fish, I am enabled to assert from 
my own observation. In the beginning of August, 
1812, I was going up the Orford river, in SuHblk, 
in a row-boat, in the evening, when !uy attention 
was caught by an infinite number of winged ants, 
both males and females, at which the fish were 
• De Geer, ii. 1104. f Gould, p. 09. 
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ever}’where seen darting, floating alive on the surface 
of the water. While passinp^ the riVer, these had 
probably been precipitated into it, either by the wind 
or by a heavy shower which had just fallen : and 
M. Uiiber, after a similar event, observed tlie earth 
strewed with females that had lost their wings, all of 
which could nut form colonies. 

“ Captain Havertield, R. N., gave me an account 
of an extraordinary appearance of ants observed by 
him in the Medway, in the autumn of 1814, which 
is confirmed by the following letter, addressed by 
the surgeon of the Clorinde, now Dr. Bromley, to 
Mr MacLeay : * In September, 1814, being on the 
deck of the hulk to the Clorinde, my attention was 
drawn to the water by the ftrst-licutenant (Haver< 
fteid) observing there was something black floating 
down with the tide. On looking with a glass, I dis> 
covered thev were insects. The boat was sent, and 
brought a bucket full of them on board ; they proved 
to be a large species of ant, and extended from the 
upper part of Salt-fian Reach out towards the Great 
More, a distance offtve or six miles. The column 
appeared to be in breadth eight or ten feet, and in 
height about six inches, which I suppose must have 
been from their resting one upon another.’ These 
ants were winged — whence this immense column 
came was nut ascertained. From the numbers here 
agglomerated, one would think that all the ant-hills 
of Kent and Surrey could scarcely have furnished a 
sufiicient uumlicr of males and females to form it. 

“ When Colonel Sir Augustus Frazer, of the 
horsc-avtilloiy, was surveying, on the 6lh of October, 
1813, the scene of the battle of the Pyrenees, from 
the summit of the mountain called Pena de Aya, or 
Lcs Quurtres Courounes, he and his friends were 
enveloped by a swarm of ants, so numerous as en- 
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tirely to intercept their view, so that they were ^lad 
to remove to another station in order to get rid of 
them*.” 

Our readers will feel equal interest in a migration 
of ants of a different kind, which was first circum- 
stantially recorded by the younger Huber, though it 
attracts and has attracted the notice of every observer. 
There are few gardens, even of small extent, which 
do not contain one or more colonies of the negro- 
ants {Formica fusca), or the turf-ants {Myrmka 
caspitum), and Uiesc are, perhaps, the most restless 
emigrants of the whole family {Formicidai, Lkacii) ; 
for their edifices being constructed among the grass 
or in the sand, are liable to be destroyed by the 
foot of every passenger, if not in tlie operations of 
gardening, and whenever such accidents occur, they 
become fidgetty and dissatisfied with the old place, 
and soon set about selecting a new one. When 
watching their architectural proceedings, accordingly, 
we have been frequently disappointed in our expecta- 
tions by the little colonists decamping altogether, 
instead of making good the bits of wall which we 
had broken down for the sake of experiment f. 
During the summer of 1830, we paid considcrdbie 
attention to a numerous colony of the negro-ant {F. 
JiiJica), established on a sloping border at the rout 
of a carnation ; but soon after the plant came into 
fiower, the ants resolved to migrate to the other side 
of the gravel-walk — having been probably disturbed 
by gathering the flowers, or invited by the sheller of 
a thick pear-tree that overhung the border to which 
they had removed. Their march, as is ustial, was 
very orderly, confined to a direct line, sufficiently 
broad to let two pass without jostling; and their first 

* Intr. ii. 54. 

f See Insect Arclutecturc, p< 27U. 
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concern was to form a covert way at the end« 
which terminated in the new establishment. Along^ 
this high-road might be seen the busy inhabitants 
carrying off eggs and pups from their former domi- 
cile, and in the earlier part of the removal some 
were carrying their companions, for the purpose 
of showing them the road ; but when once it was 
sufficiently imbued with their odour to be recog- 
nised, this clumsy method of imparting information 
was given up. We found, however, that we could 
again set them upon the carrying process by pressing 
our foot across their track, or otherwise obliterating 
the odour left by their previous jiassengers. In 
this case, an emigrant is completely bewildered the 
instant he arrives at the broken line, as much as a 
hound would be if a bush-harrow had been dragged 
across the track of the hare or the fox, of which he 
is in chase. 

In another garden, in which there arc at least a 
dozen colonies of the turf-ant and of the red ant 
(Myrmica rubra), we seldom go round it without 
seeing some of them moving their pupse to a newly 
selected spot, or dragging each other from one chink 
in the soil or plot of grass to another. A notice to 
quit the settlement is generally obeyed with alacrity, 
the whole colony immediately undertaking the labour 
of constructing a new encampment, as well as of 
removing thither all that they esteem most valuable, 
following the individual ant that first decides on the 
new location, (as the Americans term it)*. 

These observations, in which we took more interest 
and pleasure than most readers may do in the pe- 
rusal of eur imperfect sketch, were, we confess, sug- 
gested by the curious details of Huber, without which 
they might have escaped our notice ; but every body 

• J.R. 
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may readily repeat them without going to the trouble< 
of constructing artificial formicaries. The three spe- 
cies which have just been mentioned will be found 
to be better adapted for such observations than the 
yellow ants (F. JIavd), which are by no means of a 
migratory disposition, perhaps because their hills ‘ 
are of more laborious and extensive construction, 
and a general movement is not therefore so easily 
effected. The wood-ants (F. rvfa), again, appear, 
from the observations of Huber as well as our own, 
to be considerably addicted to emigration; though- 
from their preferring to live in woods, they are not so 
convenient for most observers to study. Huber one 
day deranged the dome of one of the encampments 
of the latter, at which they took offence and emi- 
grated. 

“ I saw,” says he, “ at the distance of ten paces 
from their nest, a fresh ant-hill, which communicated 
with the old by a path struck out in the grass, along 
which the ants were passing and repassing in great 
numbers. 1 remarked that all those going towards 
the new establishment were loaded with their com- 
panions, whilst those moving in a contrary direction 
were running one after the other. From that period, 

I put several of these republics to the same proof. 1 
destroyed so often the roof of their underground city, 
that I succeeded in driving them from their resi- 
dence. The first and second times they repaired 
the breaches, but the third they resolved to seek an 
asylum less exposed to such accidents. 1 then ol>- 
served r)ne of tlie labourers leave the nest, carrying 
one of its companions, and f watched it till it depo- 
sited its burden at the margin of a s(d)terranean 
cavity. This little carrier was soon succeerled by 
others, whose niiinbers, at first but trifling, increased 
every moment. After several had been carried in 
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this manner to the new ant-hill to begin operations, 
a portion of them returned to the old for recruits, 
and it was not a little interesting to observe their 
procedure. They accosted the first they met, carecs- 
ing them with their antennae, and no doubt pro^ 
posing in their way the journey ; and when they 
succeeded in persuading them, they laid hold of them 
with their mandibles, coiled them up into the small- 
est possible compass, and bore them oif. All this 
took place in the most amicable manner, with much 
the same gesticulations as when one supplies another 
with food. But it sometimes happened that the 
individuals of the emigrant party seized the other 
nuts by surprise, dragging them out of the ant-hill, 
and without allowing them time either to make up 
their mind or to offer resistance, hurrying them off 
with great rapidity.” 

“ My glass frames,” continues Huber, “ oflen per- 
mitted me to see what occurred in the interior during 
emigration, for when the labourers espied any issue 
that had escaped my vigilance, they profited by it to 
go ill search of a place more to their liking. They 
spread themselves at first separately over the floor, 
and observed all the corners of my study, hoping to 
discover an asylum in which they might be sheltered, 
and on the moment they discovered this, they com- 
menced recruiting. The individual which had found 
a place of safety went immediately to seek its com- 
panions, one after the other on the floor, and then in 
the glass formicary ; but it was sufficient, as 1 dis- 
covered, to stop the emigration, by simply taking 
away at the time the first recruit, and it was not re- 
newed till some other individual hud made a suitable 
discovery. The recruiting continued several days ; 
hut W'heii the whole labourers knew the route to 
their new habitation, they ceased to carry each other. 

2s2 
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They had by this time constructed large vaulted 
chambers, avenues, and lodges ; they first brought 
off the pupae and larvae, and then the males and the 
females. When the removal was complete, they for 
ever abandoned the artificial ant-hill, and the road 
leading thereto. 

“ Upon opening the shutter of my formicary whilst 
the emigration on the exterior was in full activity, all 
appeared tranquil within; those recruiting arrived 
at the very gate of the ant-hill, but the ants, who 
were not immediately the object of their search, paid 
no attention to their proceeding's ; they continued, as 
usual, their ordinary avocations, and did not appear 
to suspect what was going forward so near them. 
It now and then happens that several workers un- 
dertake at the same time to found a new city, and con- 
duct there the whole colony, which gives place to a 
temporary existence of several ant-hills ; but these in- 
sects are soon aware of this division, and do not delay 
in ihe last recruiting to bring the whole colony into 
one encampment. 

“ When the ants are displeased with the city they 
have chosen, they quit it for a third, and sometimes 
even for a fourth, where they definitively fix. We 
even see them very frequently return to the ancient 
nest before being fully established in the new. The 
recruiting then takes place in a contrary direction, 
and the couples meet each other in the same road, 
but the last has always the advantage over the pre- 
ceding emigrations. When the new ant-hill is at a 
considerable distance from the old, the ants com- 
monly establish some intermediate residence, in which 
they deposit the recruits, the larvse, the males, and 
the females, which they arc unable to carry in one 
journey to their proper destination. X have seen 
several relays established upon the same route ; they 
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Consisted of cavities pierced in the earth, containing 
sufficiently spacious apartments, generally covered 
with fragments of straw, and resembling small ani> 
hills. We might there observe some sentinels doing 
daily duty, that is to say, opening and closing the 
gates of the ant-hill morning and evening. Sometimes 
these asylums become little colonies, which maintain 
a close connection with the principal ant-hill ; they 
arc different habitations, common to the same ants, 
serving them' for places of refuge on any derange- 
ment of what we might term their capital 

The only analogous instance of a number of es- 
tablishments formed in the vicinity of the parent 
nest, occurs among spiders, who do not, like the 
ants, live in communities, but every individual 
forages for itself. Redi arid some recent naturalists 
mention the experiment of confining young spiders 
fur a long time without food, and talk of their even 
devouring the bodies of their brethren ; but however 
that may have been after their separation, we are 
certain that, it could not have happened before : at 
least we have very often confined them together in 
the same box without food for weeks together, and 
never saw anything to countenance the supposition. 
But it is chiefly their proceedings after leaving the 
nest which here claim our notice. From fifty to a 
hundred or more are usually produced by one 
mother, and as soon as they are strong enough to 
make their way, they (juit the maternal nest, to com- 
mence war upon every insect that flics. When the 
nests of several of the geometric spiders are placed, 
as they often are, near the iron railings of pur squares, 
every interval may be seen filled with the nets of the 
little emigrants, as if in their journeyings from home 
each had appropriated to its exclusive use the half of 
* Huber on AntS;p. 166. 
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a pair of the iron bars. Sometimes again the points 
of the anrovr heads at the top of the bars are se- 
lected, and in that case it is a pretty sight, particu- 
larly in a dewy morning, to see them fringed with 
the neat and regular lace-work of the spiders, glitter- 
ing with dew-drops all round the square*. 



MIORATIONS OF BEES. 

The migrations of the hive-bee are very difierent, 
both in principle and procedure, from any of the 
foregoing instances. The ants in many cases can 
extend their premises indefinitely, and therefore can 
liave little inducement to emigrate, unless they exhaust 
all the provision obtainable in their neighbourhood. 
With hive-bees the case Is difierent; for being con- 
fined within a limited space, they cannot there increase 
and multiply beyond a certain point, and cons^- 

♦ J.B. 
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quently, when the hive becomes too crowded for the 
population, it is expedient to thin their numbers by 
emigration. That a too crowded hive, however, is 
not the only cause of emigration was proved from 
several experiments by Riiaumur. He frequently 
possessed hives so full of bees that a portion of them 
were compelled to remain on the outside, conglo- 
merated in a mass, and yet no swarm was sent off to 
thin their numbers. In other hives, on the contrary, 
where there was much spare room, more than one 
swarm was thrown off. To assure himself of this, 
he placed a colony in a very la^ pyramidal hive, of 



Reanmui’t Isiga pjmmidal hiw. 



284 'INSECT MISCELLANIES. 

which they only filled three-fourths, and yet a body 
of emigrants took their departure. 

The researches of naturalists, indeed, have discovered 
many curious facts relative to the proceedings of the 
bees in such cases ; but still many things, like the 
immediate cause of their swarming, remain doubtful 
or obscure. We have seen that the ants are generally 
‘influenced in their change of residence by some 
individual who has discovered a spot that appears 
preferable 5 but authors are by no means agreed 
whether bees are similarly guided. Dr. Warder is of 
opinion that they always send out scouts to select a 
suitable place several days before swarming, and 
infers that their usually clustering together upon 
a bough soon after their departure arises from tlieir 
wish to form. a united body prior to their last flight. 
Mr. T. A. Knight mentions several circumstances 
corroborative of this opinion. In one case, he ob- 
served from twenty to thirty bees paying daily visits 
to some decayed trees, about a mile distant from bis 
garden ; all of them appearing to be busily employed 
in examining the hollow parts, and particularly the 
dead knots around them, as if apprehensive that the 
knots would admit moisture. These surveyors, if 
such they were, in about a fortnight after were fol- 
lowed by a large swarm from one of his hives, which 
was tnickcd the whole way till it alighted in one of 
the cavities that had been thus pre-examined, and it 
was observed to take nearly a direct line from the 
parent hive to the tree. On another ocensiou, Mr. 
Knight remarked a number of bees occupjingoue of 
the cavities for some time ladbre; but having oflered 
them better accommodation in a hive, they desened 
the tree 

Dr. Evans also mentions an instance in which a 

* riiil. Trans. ISO?. 
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swarm made its way either over the tops of some 
very high houses, or through several winding streets, 
to an old house in the centre of Shrewsbury, and 
passing through an apertur# in the wood-work to a 
room on the first floor, were there hived by the 
family. In another case, he had permitted a hive, 
whose tenants had died in the winter, to remain upon 
the stand till spring, when he observed several bees 
paying it daily visits, and busily employed within, 
but leaving it at the close of evening. These, he 
infers, were the precursors of a swarm which took 
possession of it in the following June *. 

Reaumur, on the other hand, looks upon these 
opinions as altogether fabulous ; since, if the bee- 
queen is thus provided with spies and quarter- 
masters, he thinks them very ignorant of their 
duties,'-^at least the choice of a place does but small 
credit to their foresight, — as they for the most part fix 
upon the bough of a tree, where they are exposed to 
all the vicissitudes of the weather. Mr.T. A. Knight 
seems to think, however, that their settling on the 
branch of a tree is nothing more than a resting-place, 
where the whole may rendezvous, and that this is 
previously Bxed upon by the scouts as well as the 
spot intended for their final establishment. But 
Rtlaumur mentions a fact which will fiot at all accord 
with this, namely, that upon whatever branch or 
other place they thus alight, combs are always found 
to be commenced, even though their stay may be 
very short ; which proves, he thinks, that they in- 
tended it for a permanent abode. Were they leil to 
themselves, indeed, they would not remain there ; but 
they would only leave it when, upon trial, they found 
it inconvenient, from being too hot or too cold, or 
exposed to rain and windf. 

• The Bees, a Poem ; Notes; 
f Memoires, v. 621 . 



286 


XNBICT MISeSLLANIVB. 



What is better siscertuined with respect to the 
original formation of swarms is, that in a populous 
hive, containing a fertile (lueen, a prodigious (piaiitity 
of the eggs of male bees are laid in the course of 
May, ami at the same time royal cells are constructed 
by the workers, to the numlier of from sixteen to 
twenty-seven, but the <|ueen lays only a single egg 
ill one of these on the same day, as it is im])ortunt 
that no two queens should be of the same age. When 
the grubs hatched in the royal cells are ready to he 
transformed into pupaj, the mother -<pieen leaves the 
hive, together with a large number of the workers ol" 
all ages, the original hive remaining- without a ipieeu 
till tile transfunnatiou of the. eldest royal pupa. All 
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the royal cella are after her departure assiduously - 
watched by the workers. “At lenf;^,” says the 
elder Huber, “the female hatched from the first egg 
laid by the old queen leaves her cell ; the workers 
then treat her with indifference. But impelled by 
the instinct which urges her to destroy her rivals, she 
seeks the cells where they are enclosed; yet no 
sooner does she approach than the sentinel bees bite, 
pull, and harass her, so that she is forced to remove, 
though the royal cells being numerous she can 
scarcely find a place of rest. Incessantly animated 
with the desire of attacking the other queens, and as 
continually repelled, she becomes agitated, and hastily 
traverses the different groups of workers, to which 
she communicates her disorder. At this moment 
numbers of bees rush towards the aperture of the 
hive, and, accompanied by the young queen, forsake 
it to seek another residence. After the departure of 
this second colony, the remaining workers set another 
r|ucen at liberty, and treat her with equal indifference 
as the first, 'fhey drive her from the royal cells ; 
she also, from being perpetually harassed, becomes 
agitated, departs, and carries along with her a third 
swarm. In a populous liive this scene is repeated 
with tiic same circumstances three or four times 
during the summer. Tfie number of l)ees being then 
so juuch reduced, they are no longer capable of pre- 
serving a strict watch over the royal cells; several 
females are enabled to leave their confinement at 
once, when they seek each other, fight, and the 
queen who is at last victorious reigns peaceably 
over the republic *.’* 

For two or three nights previous to the departure 
of a swarm, a singular humming sound is heard in 
the hive. The sounds, which are sharp and clear, 

* Huber oa Bees, 176, 
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seem to proceed from a single bee, but they cannot 
always be distinguished unless the ear be placed 
near the mouth of the hive. John Hunter compared 
the sound to the lower A in the treble of the piano* 
forte, and others think it resembles the stridulous 
toot^ toot, of a child’s penny trumpet It has been 
supposed by Wildman that this sound proceeds from 
the contest of the rival queens about sallying forth, 
but the facts above given show this to be an unfounded 
conjecture; and with still less truth Butler sup- 
poses it to be a parley between the young and the 
old queen — the former at the bottom of the hive re- 
questing leave to emigrate, and the latter answering in 
her bass note from the tup Others gravely construe 
the sound into a harangue of the queen to animate 
her subjects to the meditated undertaking of founding 
a new empire. 

On the other hand, there is also for the most part 
unusual silence in (he hive, that is, little of the ordi- 
nary hum ; the intended emigrants being, it is sup- 
posed, busily engaged in eating a hearty meal, and 
laying in a cargo of honey as a provision for bad 
weather previous to their departure. In proof of 
this, John Hunter, upon opening the crops of the 
emigrants, found tiicm full of honey, wliereas he 
found but a small portion in the crops of those which 
remained. Perhaps it may be this circumstance 
which produces their obvious neglect of collecting, as 
well as of other labour, some days previous to emigra- 
tion. One of the most indubital>ie signs of swarming, 
according to Ileaumur, is when — particularly on a 
sunny morning, the weather being favourable to their 
labours — few bees go out of a hive, from which on the 
preceding day they had issued in great numbers. 
He is of opinion that this proves all, or almost all 
* Mooarciua Femina, 1634. 
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the inhabitants of a hive to be aware of a project 
which will not be put in execution before noon, or 
some hours later ; otherwise, why should bees, who 
worked the day previous with so much activity, cease 
their labours in a habitation they are to quit at noon ; 
There is a well-known anecdote of an old grenadier, 
who, being seen resting inactive, while his less expe- 
rienced comrades were busily pitching their tents. 
Marshal Turenne, his general, asked him why he 
did not bestir himself like the rest, — “ Because,” he 
replied, “ we shall have to march again in a few 
hours” — a reason which the bees, intending to emi- 
grate, well understand*. 

About the same time an unusual number of male 
bees may be observed on the outside of the hive, as 
well as a body of workers clustered together at its 
entrance, driven thither, it has been conjectured, in 
consequence of the heat of the hive, arising from the 
agitation among the inhabitants, — the usual spring 
temperature of the hive from 90° to 97° being thus 
augmented to 104°. This is farther increased by 
the lieat of the sun, for a swarm is seldom, if ever, 
seen, except when the sun shines and the air is 
calm, — so much so, that if but a cloud pass before 
the sun, all the agitation coincident with their prepa- 
ration to depart is intermitted. It has even been 
imagined that they can foresee fine weather, though 
the circumstance just mentioned shows that their 
foresight in this respect must be very limited ; be- 
sides, swarms are nut unfrequently caught in a 
shower and obliged to return to the hive for shelter, 
lleaiimur had one which set out at one o’clock and 
was caught in a shower at three. At the same time, 
it is certain that they are always feverishly alive to 
the slate of the weather ; and while ranging in the 
’* ileaumur, Mom. v. 611. 
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fields, a chance cloud passing over the sun will in* 
duce their precipitate return, though, when the sky 
is totally overclouded, they are not deterred from col- 
lecting, and in such a case the commencement of a 
soft rain does not alarm them. 

** I am persuaded,” says Huber, “ that the neces- 
sity of a fine day for swarming is one reason for the 
protracted captivity of the young queens in their cells, 
though in some cases this appears to be quite arbi- 
trary ; but it is always remarkably extended when 
bad weather continues for several successive days. 
The providential reason appears to be, that if the 
young queens were at liberty to leave their cradles 
during intemperate weather, a plurality of queens 
and constant warfare between them would be the 
consequence. Instead, therefore, of the multiplica- 
tion of the species being left to the chance of rain or 
fine weather, it is by the wise disposition of Provi- 
dence rendered independent of either. By allowing 
only a single queen to escape at opce, the formation 
of swarms is insured. Another important circum- 
stance resulting from the temporary captivity of the 
young queens is, that they are in a condition to fly 
the instant they are set at liberty, and consequently 
can take advantage of the first moment of sunshine 
to head the emigrants*.” 

At first, the queen does not alight on the branch 
where the swarm settles, but waits till a number of 
the bees are formed and clustered before she joins 
them. Immediately afterwards the clustering be- 
comes more dense, all the bees in the air hasten- 
ing to join their companions,, each clinging to one 
another by the claws of tlieir feet as when they 
form a curtain during the production of wuxfi 

Huhcroii Bi‘C*s, p, l/!i. 

f See Insect Architecture, p. 119, for a figure of this. 
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and a singular spectacle it is to see from twelve to 
forty thousand bees thus conglomerated in a living 
mass. 



Swariu of 40,000 Uim>s on n branch of figr-trep, with Roaumur's apparatus 
fur weighing them, uud computing their number. 
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Chapter XII. 

GOVERNMENT OP INSECT COMMUNITIES 

The points of analogy between the forms of human 
and of insect government are much fewer and slighter 
than they have been represented by fanciful and in- 
accurate writers ; for, among the termites, the ants, 
the wasps, and the bees, though we find their asso- 
ciations denominated monarchies and republics, they 
exhibit but little of what is usually understood by 
those terms, though the bonds of union arising from 
mutual assistance and protection are much the same. 
The chief coincidences which appear obvious are 
between the insect communities and certain very arti- 
ficial and unnatural forms of society among mankind. 
Thus the great importance of the division of labour, 
as an instrument of civilizing men in a savage state, 
probably gave rise to the institution of cantes in India 
and in ancient Egypt*, and to the singular military 
slate of Sparta, which bears the nearest resemblance 
to insect communities of any other on record. Some 
ancient legislators, indeed, carried into rigid practice 
the doctrine maintained by some modern visionaries, 
that all men at birth are ecpial in faculties; and 
therefore, like a piece of clay, of which a potter can 
make “ one ves.sel to honour and another to dis- 
honour.” men might be moulded at the will of their 
instructors into priests, soldiers, herdsmen, agricul- 
turists, or artisans, as in Egypt, according to Di- 
odorus ; or into philosophers, cultivators, herdsmen, 

* Herodotus, ii. and iii. j Dioil. Sic. i, ; and Strab«), xvii. 
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merchants, warriors, overseers, or couhsellorSt aa iti 
India, according to Arrian. 

Though this doctrine, however, as far as regards 
mankind, is contrary to universal observation, it is 
strictly true in the case of social insects, which, as 
soon as they arrive at maturity, are invariably en- 
dowed with the same powers, unimprovable also, so 
far as we are aware, by any mode of management 
or of instruction. A spider, the moment it issues 
from the maternal nest, can spin a web as neatly as 
it can ever afterwards do during the experience of a 
long life; and we have just been observing a worker 
ant {Myrmica rubra) which had begun to move 
about for the first time, and still wore the pale hue 
peculiar to this species in- infancy, set to work in re- 
ihoving rubbish and assisting to place the pupae of 
the formicary with as much dexterity and skill as its 
old, experienced, dark-coloured compatriots*. 

Human society is united chiefly, by the bonds of 
mutual protection and assistance, the latter leading 
to the multifarious arrangements of the divisions of 
labour ; but iu the case of insects, as has been well 
remarked by Kirby and Spence, the great end 
being the multiplication of the species, " I’rovidence 
has employed extraordinary means to Secure the 
fulfilment of this object, by creating a particulatr 
order of individuals in each society, which, freed from 
sexual pursuits, may give themselves wholly to labour, 
ami thus absolve the females from every employ- 
ment bu t that of furnishing the society from time to 
time with a suflicient supply of eggs to keep up the 
population to its proper standard f.” Yet it is pro- 
per to repeat, that notwithstanding all which has 
fiitherto been discovered respecting social insects, we 
are still much in the dark as to many impoiiiaht 
points. ** The more I am engaged,” says Bonnet, 

* J, R. f lutr. ii. 30. 
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“ in making fresh observations upon bees, the more 
firm is my conviction, that the time is not yet arrived 
in which we can draw satisfactory conclusions re- 
specting their policy. It is only by varying and com- 
bining experiments in a thousand ways, and by 
placing these industrious flies in circumstances more 
or less removed from their ordinary state, that we can 
hope to ascertain the right direction of their instinct, 
and the true principles of their government*.” What 
we have to state, therefore, concerning these interest- 
ing communities, must be considered only an ap- 
proximation to the truth as near as we can bring it 
from the facts already ascertained. 

GOVERNMENT OF WHITE ANTS, OR TERMITES. 

The government of the extraordinary insect co- 
lonies belonging to the genus Termes does not 
appear to be quite so well understood as their 
labours in architecture and their destructive pro- 
pensities ; for though the dificrent orders are suffi- 
ciently distinct, their analogies to bees and ants have 
not yet been clearly ascertained. From what has 
been observed by Smeathmanf, it appears there are 
four different descriptions of these insects in each 
community; and Latreille has discovered a fifth, 
whence we have workers, nymphs, soldiers, males, 
and females. 

The workers or labourers are not in their perfect 
state, like the workers among the common ants, but 
are only grubs (larvai) as hatched from the egg. 
When full-grown they are about a tjuarterofan inch 
long, and they constitute the most numerous part of 
the population, there being at least a hundred 
workers to one of the soldiers, from which they 
differ in having round lieads and short mandibles. 
They are the most active members of the community, 
* USuvres, X. 194. Phil, Trans, vol. Ixxi. 
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being incessantly employed in erecting, enlarging, or 
repairing the buildings, foraging for provisions, or in 
attending to the eggs and the young. 

The nymphs or pupae which were discovered by 
Latreille, differ little from the workers, except in 
having the rudiments of wings, or rather wings 
folded up, os happens with butterflies in the state of 
chrysalis*. They seem to be equally active as the 
workers, which probably led Smeathman to over- 
look their difference f. 

The soldiers were supposed by Smeathman to be 
nymplis or pupa:, but Latreille discovered that they 
form a distinct order of perfect insects of neither sex, 
and not imperfectly developed females, as is the case 
with the workers among bees and common ants. 
There is about one of these soldiers for every hun- 
dred of the workers, and tliey are distinguished by 
their being more than half an inch in length, nearly 
fifteen times as large as a worker, and furnished with 
a formidable pair of awl-shaped, jagg^ed mandibles, 
as hard as a crab’s claw, and capable of inflicting a 
painful wound. Their head likewise is strong, 
horny, and larger than all the rest of the body. It 
is the part of these to guard the colony, and defend 
it from attack. 

The males and females^ unlike the preceding, be- 
come furnished with wings for tlie purpose of mi- 
grating to establish new colonies, but afterwards 
lose these wings, as do the females of common ants. 
Like the males and females of the hive-bee, they are 
exempt from all labour. These Smeathman has de- 
nominated kings and queens;' though we must cau- 
tion our readers not to take these terms according to 
the strict letter, for they have, apparently, neither 
power nor authority in the community, and are more 

See Insect Architecture, p. 287. 
f See Insect Transformations, p. 294, 5. 
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like state prisoners. We may remark, hoarever, that 
each colony possesses only one male and female, 
which are, it would appear, elected after taking wing. 

“ Some,” says Smeathman, “ being found by the 
labouring insects that are continually running about 
the surface of the ground under their covered galleries, 
are elected kings and qUeens of new slates; all those 
which are not so elected and preserved, perish. The 
manner in which these labourers protect the happy 
pair from their innumerable enemies, not only on the 
day of the massacre of almost all their race, but fur a 
long time after, will, I hope, justify me in the use of 
the term election. The little industrious creatures 
immediately enclose them in a small chamber of clay* 
suitable to their size, into which at first they use but 
one entrance, laige enough for themselves and the 
soldiers to go in and out, but much too little for 
either of the royal pair to use ; and, when necessity 
obliges them to make more entrances, such entrances 
are never larger, so that the voluntary subjects 
charge themselves with the task of ])roviding for the 
offspring of their sovereigns, as well as of working 
and fighting for them, until they have raised a pro- 
geny capable of at least dividing the task with 
them t. ” 

The king and queen, after having been enclosed 
in this solitary cell, never afterwards quit it, but are 
kept close prisoners. The abdomen of the queen 
soon begins to enlarge, stretching ont like a bag, tilt 
it becomes nearly two thousand times the size of her 
body. Smeathman says, he has seen it five, inches 
long, of an irragular oval shape and containing a 
countless number of eggs, of which she has been ob- 
served to lay as many us sixty in a minute. Instinct 

See Insect Archileclurc, p. 

•f* Phil. 'I’rans, vol. Ixxi. 

X See Figure in Insect Architecture, p. 20j^ 
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directs the labourers to surround the queen at this pe- 
riod *, and carry off the eggs as soon as laid to nurse- 
ries prepared for the purpose, where they attend them 
till hatched, and then provide for the wants of the 
young. The royal cell is also provided with a few 
soldiers, who seem to do the duty of a body-guard 
to the king and queen; and the surrounding apart- 
ments always contain a number of both labourers and 
soldiers in waiting, that they may be in readiness when 
wanted to attend upon and defend the common father 
and mother, on whose safety the happiness and even 
the existence of the whole community depend ; and 
whom these faithful subjects never abandon, even 
in the last distress. Yet withal it does not appear 
that they exert the least authority, or indeed that any 
part of the population rules another. All seem to 
know their several duties, and to perform them with- 
out being ordered or commanded ; and consequently 
no police nor punishments for neglect or breach of 
order are required — a state of things which is in a 
great measure inconceivable, were we to take human 
society as a standard, in which there are always so 
many of the selfish passions in active play as to 
produce incessant breaches of the admirable order 
and mutual subordination, without individual supe* 
riority, conspicuous in these insect communities. 

GOVERNMENT OP ANTS (Formicida), 

The charter according to which a community of 
ants is regulated, resembles very much that of the 
termites, the exceptions being rather in the details 
than in the leading principle. The worker ants, for 
example, are ascertained to be females imperfectly 
developed, incapable of producing eggs; but hence, . 
the better capable of attending to the nursing of the 
young hatched from the eggs of the perfect females, 

* See Figure in Insect Transformations, (>. 15. 
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tAhich are, like the preceding, kept impnsbhed, thbugh 
not so etrictly, While the males are neglected, and 
left to perish a feW days after their disclosure. The 
male ants, consequently, are as idle as the males 
(drones) of a bee-hive; but not so the females, 
which are as active as the workers in placing the 
eggs, larvae, or pupae in the most suitable temperature 
which the hive aflbrds ; though, after the original esta- 
blishment of a colony by a single mother, we are 
not aware that the females ever provide food for the 
young, or for themselves, a task which is wholly 
performed by the workers, as well as the buildings or 
galleries requisite for the lodgment of the com- 
munity. 

When the females, deprived (as we have seen in a 
preceding page) of their wings, are established in the 
original colony, they lose all desire of making their 
escape, and though no lunger detained prisoners, 
and dragged about by the workers, )et each, ac- 
cording to Qould and Huber, is attended by a body- 
guard, a single ant, accompanying her every where, 
and providing for her necessities. Kirby and Spence, 
apparently from mistaking an expression in Huber, 
teii us that the station of this sentinel “ is re- 
markable, it being mounted upon her abdomen, with 
its posterior legs upon the ground but wc ven- 
ture to say, that such an occurrence is nut, at least, 
the common order of things, for among the nu- 
merous instances examined by us, we have never 
observed anything like this; and Huber says ex- 
pressly, that it ** rests upon its abdomen, with its hind 
legs stretched out.” This sentinel is frequently re- 
lieved by others, the female never being left by her- 
self for an instant; but no sooner does she begin to 
lay, than her attendants are increased, from ten to 
fifteen constantly following her, and rendering her 
* iutr. ii. 55. 
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similar hom^e to that evinced by bees for their 
queen. Crowds eageriy press arouqd her, present-: 
ing her with food, and conducting her through the 
steep and difficult passages, to the galleries, by car- 
rying her in their mandibles, in which case she coils 
herself up into a round ball, so as to incommode her 
bearer as little as possible. “The eggs,” says Huber, 
“ taken up by the labourers, at the instant of their 
being laid, are collected around her. When she seeks 
repose, a group of ants environ her. Several females 
live in the same nest ; they show no rivalry ; each 
has her court ; they pass each other iininjured, and 
sustain in opmmon the population of the ant-hili ; 
but they possess no power, which, it would seem, 
entirely lodges with the workers*.” 

“ You may sometimes,” says Gould, “ expect to 
find two queens in the same colony. I have once 
or twice met with three. They most psiially reside 
in the same lodgment, and live together in perfect 
harmony and union.” We have recently visited a 
numerous colony of the red ant {Myrmica nibrd), 
in which we saw no less than eight females without 
wings, ail residing in the same large chamber, and 
no (apparently) distinct group of attendants round 
each, though a crowded body of workers indis- 
criminately surrounded the whole eight. In the 
under-ground chambers, which we did imt open, 
there might, perhaps, have been others t. Gould 
further tells ns, that “ in whatever apartment a 
queen-ant condescends to be present, she commands 
obedience and respect. A universal gladness spreads 
itself through the whole cell, which is expressed by 
particular acts of joy aud exultation. They have a 
peculiar way of skipping, leaping, and standing, 
upon their hind legs, and prancing with the others. 
These frolicks they make use of both to congratulate 
* Page 133. f J. K. 
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each other, when they meet, and to show their re- 
gard for the queen. Some of them gently walk over 
her ; others dance round her, and all endeavour to 
exert their loyalty and affection. She is generally 
encircled with a cluster of attendants, who, if you 
separate them from her, soon collect themselves into 
a body, and inclose her in the midst. However ro- 
mantic this description may appear, it may easily be 
proved by an obvious experiment. If you place a 
queen-ant with her retinue under a glass, you will, 
in a few moments, be convinced of the honour they 
pay and the esteem they entertain for her 

The same ingenious observer remarked, however, 
that as soon as a female ant had laid eggs in any 
cell, the attentions of her followers became obviously 
less, their chief concern then being the care of the 
eggs. She herself also exhibits uneasiness, and, 
becoming unsettled, she wanders away to another 
apartment, where she obtains renewed homage from 
another party, who, in turn, abandon her as soon 
as she furnishes them with a deposit of eggs. 
Huber preserved a family of the yellow ant (Formica 
flava) all the winter, and in April, taking a glass 
with a little earth, let down a piece of wood about 
midway into the vessel, upon which he placed some 
plants, aphides, and the ants with their larva*, and 
one female. “ They gathered together,” he adds, 
“ a little earth which they found scattered over the 
leaves, and constructing therewith a little lodge be- 
tween the branches, they placed their queen in it. 
In a few days they discovered a narrow ])assage be- 
tween the glass and the border of the plank, and 
finding moist earth underneath, they lost no time in 
constructing in this place lodges, paths, and vaulted 
chambers. Thither they transported the greater 
part of the larvae ; but they could not so easily in- 
* Account of English Ants. 
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traduce the female. She had descended to the border 
of the plank very willingly, and endeavoured to pass 
the openinjT which lay between it and the side of the 
glass. She placed her head almost every moment at 
this opening, and made every effort to enter, as if she 
were aware there was a space underneath where she 
could be more conveniently lodged. She at length 
found a place of sufficient width to thrust in the 
whole of her head. The ants in the lower story 
rubbed her with their mandibles and caressed her 
with their antcnnie, as if to invite her to follow them. 
Some seized her by their mandibles, others mounting 
on the plank drew her by the legs towards the lower 
apartment. She made several vain attempts to in- 
sinuate her body, and the workers collecting around 
seemed desirous of repairing the injury her un- 
iiruitful efforts had occasioned. I now seconded the 
wish of my little protegees by slightly moving aside 
the plank, when the workers were enabled to lead the 
female to the bottom of her abode without further 
obstacle. We see by these details of the conduct of 
workers in regard to females, that if they deprive them 
of their liberty and sometimes of their wings, it is 
only with the view of insuring the population of the 
ant-hill; and that the condition to which nature 
flestiiies them yields in no respect to that of queen- 
bees. The attachment of the labourers to the females 
would appear to continue after their death ; for, 
when a pregnant female dies, five or six labourers 
rest near her, and during several days brush and lick 
her continually, either in token of lasting affection, 
or that by these means they hope to re-animate her*.” 

In all this, however, these females, or queens (if 
we must call them so), exercise none of the functions 
of sovereignty in issuing orders or enforcing obe- 
dience ; nay, it would appear that, but for the eggs 
* Huber, p. WO. 

2d 
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which they furnish to recruit the population of tlie 
ant-hill, they would receive no attention nor respect 
whatever. The males aj^in have still le.ss rig;ht to the 
title of king's; and nothing could he more correct than 
the statement of Solomon that they have “ no guide, 
overseer, or ruler*,” for no individual seems en- 
dowed with any authority over the others. Each 
seems to act independently of its companions, and 
vet all seem to asrree in forwardincr the same desigiis. 
In their structures and galleries, whether tuiiied into 
the soil, hewn out of w'ood, or built of musonry f, 
the first who conceives a plan of easy execution im- 
mediately gives the sketch of it, and others liave 
only to continue what this ha.s begun, inferring from 
an inspection of its labours what they ought to 
engage in. It would ap])ear, also, that planning is 
confined to no particular order, every individual 
exercising an ecpial right in this, us welt us in the 
execution, or in foraging for provisions, in the still 
more important measure of fixing upon a s]>ot to 
which the whole community migrate, a chance indi- 
vidual seems to originate the measure, to uhicii all 
the others accede, according to ilubcr, without a 
single dissentient. From .some liict.s. however, w hicfi 
he has elsewhere staled, us well as from several ob- 
servations which we have made, these views .seem to 
rerpiire some modification. 

We h;ive intMUiontMl u-huve tUul i\w ivil uiul 
jwticularly the tiiri’-anl. {Myruitra aiv 

sjilisticfl for any Icn^Ui n\ \iuu» \\iU\ liio .sjutis 
^sc\c(:tocl for their tiesU. In ofliiis ihev 

are constantly pnliiiig' about and currying tiuir com- 
panions to places su|i)»ose<l lu be inotv l»ui 

altboii^li in tnuiiy cu.^es these (piietiy aionjJi\ in 
otiiers they are tjuiu* refractorv* aiul lelaiiale iji}}oii 

Proveras* vj, ff, 

f Nie Ifisfccl AfcbUtcturc, cli-aj^UT.v x,v. >.v, 
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the reformers by seizinp: their Ieg;s or antennae in no 
very g^entle manner; for they sometimes the 
length of biting tliem through, and even, if we do 
not greatly mistake, of devouring those they sue* 
ceed in mutilating and mastering. We have seen 
several instances of thi.s in those we accidentally ob« 
served in the fields ; but as we could not, in such 
cases, be certain whether both individuals belonged 
to the same community, and as those even of the 
same species are always at deadly enmity, we placed 
several nests of the red ant {Mymiica rubra) in 
glass frames, in order to watch their proceedings. 
The result was, that w hen they were contined within 
narrow limits, they all lived amicably enough, and 
dill not attempt any chan^. because there was only 
a single place at all (it for their pur]K)se : but when 
a passage was allowed them to several jilaces at a 
distance, the desire for change put them ail in agita- 
tion, and we soon witnessed scenes of dragging and 
mutilation sttch as we had previously seen in die Helds. 
We had, consequently, no doubt that the plans of 
individuals often meet with opposition which leiul 
to violent feuds, sometimes ending in the death of 
the pniposer iir of individuals who refused to agree 
to his plans*. To many all this may appear an 
imaginary sketch suggested by theory, but we have 
imt staled one circumstanre wJn'ch w'e have not ac- 
tually seen in vejieatcd instances. The following re- 
marks l»y llnber partly corroborate the preceding 
facts. 

“ 1 have been enabled,” he says, “ lo observe, 
through the glasses of tny artiiicia) ant-hill, the great 
care taken of the InrviB. 'I'hey were generally guarded 
by a body of ants, who were raised upon tlieir feet, 
with their tail lietween their legs ready to cast thfeir 
venom upon till intruders, whilst, here and there, other 

• J.K, 

liuti 
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workers were eng^^d in clearin|i^ the passages by 
removing the materials which were out of place ; a 
great number of their companions taking at the .same 
time their repose, and appearing to l)e fast asleep : 
but a busy scene occurred at the moment of trans* 
porting their little ones to enjoy the warmth of the 
sun. When the sun's rays ^11 upon the exterior 
portion of the nest, the ants which were then on the 
surface descended with great ru))idity to the bottom 
of the ant-hill, struck with their aiitenmv the other 
ants, ran one after the other, and jostled their com- 
panions, who mounted at the moment under the bell- 
glass and redescended with the same s|>eed, putting 
in their turn the whole colony in motion, so that \\c 
could observe a swarm of workers tilling up ail the 
passages ; but what proved still more their intention 
by these movements, was the violence ivith which the 
workers seized, with their mandibles, those who did 
not appear to understand them, dragging them 
forth to the top of the ant-hill, and immediately 
leaving them, to go and seek those still remaining 
with the young 

Gould’s testimony to the same circumstance is still 
more {lointed, and he is of opinion that tiie\ kill 
and devour individuals which from accident or illness 
are unfit to labour for the beuctit of the common 
weal, as the hive-bees massacre their males. ** 'I’he 
red colonies,” he says, “ are the oidy ones I could 
ever observe to feed upon their own species. Vou 
may frequently discern a party of from five or six to 
twenty surrounding one of their own kind, or even 
fraternity, and pulling it to pieces, 'i'he ant they 
attack is generally feeble and of a laiiguitl com- 
plexion, occasioned, |;>erhaps, by some di.sortler or 
other accident t.” An old naturalist mentions a very- 
similar circumstance in still .stronger terms. •• If,” 

* On Ants, {>. 7.'J. t Actuunt of Aut., p. 101. 



GOVCRNMEIVT OF ANTS. 


SOS 

Says he« ** they see any one idle, they not only 
drive him as spurious, without ' food, from the rest, 
hut likewise a circle of all ranks beint; assembled, 
cut off his head before the {piles, that he may be a 
warning to their children not to give themselves up 
for the future to idleness and eliemiiiacy Tliat 
the writer muy have witnessed such an occurrence is 
exceedingly probable, though the inference he draws 
is evidently too refined. Kirby, on quoting these 
passages, says, “ 1 once saw one of these ants 
{Mifrmira rubra) dragged out of the nest by ano- 
ther, without its head ; it wa.s still alive and could 
crawl alKuit. A lively imagination might have fancied 
that this poor ant was a • criminal condemned by a 
court of justice to suffer the extreme sentence of the 
law. It was more probably, however, a champion 
that had been decapitated in unequal combat, unless 
we admit (lould's idea, and siippo.se it to have snf- 
feretl because it was an unprofitable member of the 
community. At another time I found three indivi- 
duals that were fighting with great fury, chained to- 
gether by their mandibles; one of these had lost two 
legs of one side, jet it appeared to walk Well, and 
was as eager to attack and seize its opponents as if 
it was unhurt. This did not look like langiidr or 
.‘'ickiiess f.” 

\\’ith reference to the notion <»f the feeble or the 
sick being perseeuteil or expelled, we may mention that 
it is not uncommon in artificial fonnioaries to see indi- 
viduals become ill and die, either from confinement, 
from surfeit, or Irom improper food ; but in two colo- 
nie.sof the red anis now iinder our eye, where several 
individuals are ohvimisly in a dying state, the active 
luemlK'rs of the community seem to take no more 
notice of them than ii' they were a bit of earth, and 

* M' Ullul, 'rheatriiin Insect. *41. 
f bur. ii.71. 
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even walk over their bodies, if they chance to lie in 
their way, with the greatest inditlerence. When they 
actually die, however, they in general, though not 
always, remove their bodies to some distance, but in 
such cases we never saw any instance of their 
devouring their unfortunate compatriots*. 

GOVERNMENT OF WASPS AND BEES. 

The communities of the social wasps and of humlile- 
l)ees {Bombi) are constituted in a very similar man- 
ner to those of ants, though they dider in several 
remarkable particulars. A colony of ants, for ex- 
ample, particularly of the jet-ant (Formica fuU^inosa)^ 
and others which build in trees, may continue in the 
same spot for a number of years ; we have known a 
hill built in a meadow by the yellow ant (F. Jlava) 
continue for 6ve successive years, its dimensions 1 h*- 
iug annually enlarged, and its population at the same 
time increased. But it is seldom if ever that wasps 
or humble-bce.s continue in the san>e spot fur two 
successive years, inasmuch as their societies do not 
hybernate us the ants do, being always broken up at 
the close of autumn, and all the population perishing, 
with the exception of a few females which survive 
the winter. Each of these .«urvi\ors bectnne; the 
foundress of a summer colony, like those female ants 
who escape the scouting parlies despatched from the 
parent cuimuiiiiilies to capture tlu'm t- These fe- 
males are six times the size and weight of one of tlie 
workers, and may he seen in the early spring eagerly 
(irying into every hole and crevice of’ a hedge-hank 
for the purpose of <lisco\ering a suitahle place lor 
their iie.Ht. Afterwards they are rarely .s(vn. keeping 
thetnselve.s, like the queen of the hive-hee, entirely at 
home ; but they arc nut like her idle, for they coii- 
• J. U. t Sec page -H. 
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tinue to labour in the buUdintr of cells, with the same 
assiduity as their progreny. >The foundress wasp, or 
liiinible-liee, also, is not the mother of the colony, as 
is the case with a hive-<]ueeii ; for instead of produc- 
iii{; at her first layings tfie ejrgs of workers only, she 
deposits those of both males and females; but the 
latter, when hutched, and come to maturity, are 
only a sixth jiarl of the size of their mother, and only 
lay the egrjrs of males. 

Such are the various orders among^ the population 
of a community of social was]>s or humble-bees ; but 
it dors not appear that there prevails among them 
anything like what we understand by subordination. 
Kver)' one, indeed, seems to do what seems right in 
its own eyes, without taking counsel of its neighbour. 
The only eircumstances which look like appointments 
to particular duties, occur iu the instance of the male 
wasps, which are not an idle race, like those among 
ants and hive-bees. They do not, indeed, forage for 
building-materials or provisions, nor take any con> 
eerii in the business of nursing; but, if we may 
trust the younger lltdter, they act as the scavengers 
of the nest, by sweeping the floors of the terraces and 
the passages leading to them, carrying off every 
species of rubbish, a.s well as the bodies of those 
individuals which chance to die. When a burden, 
:dso, is tiKt heavy for the strength of an individual, 
two unite in the tusk, as is done by the workers 
among ants, and soinclitnes recourse, is had to the 
taped lent of lightening the load by dividing it. It 
may be, (hat ibeir rendering themselves u.seful in this 
manner is tlie reasun why they are nut massacred 
like the males of hive-bees. 

i\lr. 1'. A. Knight, when tpiite a boy, discovered 
that wus|)s set'in to appoint sentinels at the entrance 
of their nest, to give, the necessary alarm in ca.se of 
danger, and tlmt the iutimalions of no other indivi- 
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dual are attended to. For if these sentinels be taken 
by surprise and destroyed, and their communication 
with the interior prevented, no provocation will excite 
the wasps arriving from the fields to attack an in* 
trader; but if one escape from within, it immediately 
proclaims war, and is seemingly commissioned to 
avenge the invasion of the state, and ])repured to 
sacrifice its life in the execution of its orders*. It 
further appears to arise from some public order that 
each individual wasp has its own particular portion 
of work a.ssigncd in the task of building, the extent of 
this being from an inch to an inch and a half; a cir- 
cumstance that d<K‘s not occur antong ants, where a bit 
of wall is usually raised by several individuals coming 
to it in succession, and who. merely by chancing to 
pass that way, perceive what is requisite to be done. 

Amongst the humble-bees the most remarkable 
circumstance is, the jealous rivalry of the larger 
female, who has founded a colunv tor the small fe- 
males, which .she has just l)cfore lieen so careful in 
rearing. The younger ilubcr, wliile wauliiug at 
midnight the proceedings of a nest which he kept 
under a bell-glass, observed the l)ecs to be much 
agitated, and discovered the cau«c to Ik* the eoit- 
struction of a liurse-cell, in which se>eral of the 
small females were busily »*ugaged. Tiieir mother, 
upon perceiving their object, came and dro\e thtuu 
off; but she, in turn, was attacked by others who 
came to their assistance, and, pursuing licr with the 
utmost fury and beating her with their wings, drove 
her to the bottom of the biiiiditrg. 'I’lie original 
builders then returned and finished the ceil, and two 
of them laid eggs in it at the same time. 'I’ln’ir mo- 
ther, however, soon returned to the eliarge, seeming 
to be in a great rage at their procee« lings, and again 
chasing away her disobedient and periiuacious cliil- 
• I’liil. Tratis, fur 10W7. f>. 
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dren, she thrust her head into the cell, seized the eggs 
which they had deposited, and devoured them with 
great avidity. A similar scene was repeated some 
time after ; and subsequently one of the small fe- 
males returned anti covered in with wax the cells 
which tile mother had despoiled of their eggs ; and 
when slie was afterwards removed, the small females 
contended for a cell with similar animosity, all of 
them being eager to deposit in it at the same time *. 

These contentions, however, do not appear, in this 
case, as in the instance of the hive-bees, to arise 
fnmi the wish for supreme dominion, as nothing of 
tliat kind has place in these communities. Even the 
inuther-bee of the hive, who has been dignified by all 
writers with the title of queen, has apparently less 
authority than any individusd in the community, her 
sole employment being to ])eople the state by laying 
eggs, and though she has l^en said to lead the bees 
in the case of swarming, the fact appears to be, that 
she )s as niueh a follower as a leader. Swarms, indeed, 
will not settle nor work without a female along with 
them, but this arises from her l)eing indispensable to 
add to their numbers, and not that her superinten- 
dence is wanted, much less indis])ensabie. So far, 
houever, us increasing tlie population is concerned, 
a hive is essentially monarchical, and hence every- 
thing is arninged, in the management of the state, so 
as to have, always one female and no more. The 
(|ueen-regiiant is on that account inspired with deadly 
enmity towards her own oflspring, should any other 
female Ih^ evolved while she remains in the hive; 
and when she has migratetl with a swarm, the same 
animosity is shown by a young queen towards her 
juniors, even while they are still in their cells; 
and what is most wonderful, lier murderous pur- 
poses seem to be expressly abetted by the royal 
* Linnwan Tnuu, vol. vi. 



310 


tNOBCT SIISCELLANIBS. 


grubs not Spinning complete cocoons, cs is done 
by the other bees, — leaving an opening througit 
wtiich she can easily sting them to death *. 

“In one of my hives,” says the elder Ilulier, 
“ there were fi\e or six royal cells, each including a 
liymph. When the eldest was transformed, scarcely 
ten minutes elapsed froin the time of her leaving her 
cradle, when she visited the other royal cells ; and 
furiously attacking the nearest, she succeeded hy 
dint of labour in opening the top, by tearing the 
silk of the cocoon with her teeth. Probahiv, how- 
ever, she found her efforts inadequate to effect her 
purpose, for she abandoned thir, and attacked uiuhIut, 
ill which she succeeded in making a wider breach. 
Ill this aperture site thrust her abdomen, and, after 
several abortive efforts, She at last succeeded in giv- 
ing the helpless tiyniph a mortal sting. l'|Mm her 
quittiug the ccll,a riumhcroFbees, who had previously 
lieen spectators of her attack, began to enlarge the 
opening, ami drew forth the dead body of tin; em- 
bryo queen, just disclosed from her envelope. 

“ In the meanwhile, the queen was proceeding in 
her work of assassination hy attacking another royal 
cell; but as the nymph in this was not so mature as 
in the former, she did not sting it. It appears pro- 
bable, indeed, that the immature nymphs inspire tht'ir 
rivals with less animosity, though tliey tlo not, on that 
account, escape destruction ; for whenever a rv>yal 
cell has been, as this was, pfcmalurely ojjened, the 
workers always extnict the contents, whether in tfie 
.state of grub, nymph, or (piecii, ami according/j', as 
soon as she had left it, a /lurty of workers enhirged 
the breach she hail begun, aiul tlraggeil tvul the in- 
cluded nymph. The queen was, in the meaunhile, 

uitacklug a iliit'tl ecU j hut us hUv latiuvivcil hi u Uui" 

^uj(l manner, heiit"^ exhuusleil pcrliufts hy her /ire- 

♦ Smc \nvccl Triu-i.sffjrfniiiioti.'^, jv* tJIll . 
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vious exertions, she did not succeed in tearinfi' open 
the silk. We removed the other royal cells with the 
desiji'ii of procuring queens for future experiments*.” 

Schirach and Rcim, observing that when there were 
two queens in a hive, one soon disappeared, were 
led to suppose that one was killed or expelled by the 
workers; but Hula>r found that the workers take no 
part ill the affair, which is left wholly to the rival 
females themselves, while Mr. Dunbar observed that 
a stranger queen was not stung to death, but closely 
conruK'd by a body of workers, till she was either 
sutTocuted or perished from hunger. Wc shall give 
lliilH'r's observations in his own words. 

“Two young queens,” he says, “quitted their 
colls in one of our thinnest hives almost at the same 
moment, and immediately, when they came within 
sight, rushed upon each other with the most un* 
got eniuble fury. They placed themselves in such an 
attitude that tiie antoniim of each were held by the 
antagonist's mandibles, head being opposed to head, 
trunk to trunk, and abdomen to abdomen. They had, 
indeed, only to betid their tails, and they would have 
fallen reciprocal victim.s to each other's sting. Rut it 
having been so ordered by l*rovidencc that these duels 
should not prove fatal to both combatants, upon 
finding tlieinselve.s in this perilous situation, a panic 
fcav seemed to strike them, and they disengaged 
themselves with the utmost precipitation, and fled. 

1 have rejiealcd this observation very often, so that 
it, leaves no room for doubt. A few minutes after 
they had .‘«cparaft’d, fheir terror abated, and the at- 
tack was Tcncwcd, but the result was the same as 
tiefore. During all this time, the workers seemed 
ill great agitation, and the tumtdt seemed to increase 
when the eomhatunis separated. Twice I ob.served 
them »tu]> the flight of the queens, seize their limbs, 

* Uuber on Beec, p. 03. 
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and retain them prisoners above a minute. At last, 
the queen which was either the strongest or the most 
skilful warrior.Harted on her rival at a moinent when 
unperceived, caught one of her wings near its joint, 
and rising exultiiigly above her, inflicted a mortal 
sting. Quitting hol’d of the wing she witlulrew the 
weapon, while the wounded queen fell down, dragged 
herself languidly along, and her strength failing, 
she soon expired 

Experiments in proof of this were varied in every 
possible way, both with impregnated and virgin queens, 
and always with similar results. Reaumur has said, 
that when bees have a queen they are sutisHed with, 
they are nevertheless disp<»sed to give a good recep- 
tion to any female seeking refuge among them. This, 
however, does not at all agree with the experiments 
of Huber and Dunbar, and it appears probable that 
Reaumur mistook for caresses the anxiety of the crowd 
which surrounded the stranger, on her inlnxluction, 
in order to keep her in coniiuement, his hives being 
too thick for him to observe what followed. Huber 
introduced into a very thin hive, conUuning a fertile 
queen, another in the same condition, after painting 
her thorax fur the sake of distinction. *' A circle of 
bees," he says, “<iuickly formed round the stranger, 
but not with the intention of care.ssing and receiving 
her well ; for their number soon increased sii imicli, 
and they snrrouiided Iter so closely, tbal in less tliaii 
a miiinte, she lost her liberty and became a prisoner. 
It was remarkable that other workers at the same 
time collected around their legitimate queen, and 
restrained all her motions, fur we saw her imprisoned 
as closely as the stranger. It may be suttl that the 
Ixses anticipated the coniliat in whicii the.se tpieens 
were abottt to engage, and were impatient to behold 
the issue of it, for they retained their prisoners only 
• Uuber on p. y3. 
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when they appeared to withdraw from eacli other, 
and opened Uieir ranks to allow them to ii^ht. The 
cluster around tlie reiiipiinfr queen Having' allowed 
her a little freedom, when she advanced all receded 
till she came in sight of the stranger, upon whom she 
precipitately rushed, and seizing her by the wing 
near its origin, plunged her sting in her body*.” 

A queen appearing thus to be indispensable in a 
hive, the tpiestion may be asked, what are they to do, 
if they are by accident deprived of her? The social 
wasps, in such circumstances, are said to become rest- 
less and idle, wandering awayfrom their nest,and never 
returning. But though the loss of a queen spreads 
temporary consternation through a hive of bees, the 
population do not abandon themselves to despair ; 
but diake all haste to supply their loss by means of 
an expedient, which is, jierhaps, one of the greatest 
singularities in insect history, since tiiey can actually, 
it would appear, form a tpiecn out of the grub of a 
worker, by feeding it in a particular manner, and by 
enlarging its cell. This circumstance is said to have 
been known to the Greeks and Italians from dine 
immemorial, and even acted upon in practice, parti- 
cularly in the little Sicilian island of Favignana ; but 
it does not appear to have l>een at least published 
liefore the appearance of .Sehirach’s celebrated work. 
It is but right to state, however, that the doctrine 
was far from being universally received. Needham, 
though an advocate for the absurd doctrine of the 
transformation of plants inti) animals ft attacked the 
opinion with violence} ; and even John Hunter pub- 
lished some sarcastic strictures upon it § ; while a 
more practical, though less profound man, Keys, 

* Huber on Been, page 99. :'~- 

f See InsectTraiisformationii, p. 129^ 

^ Bonnet, (Euvres, ix. 128, note. ^ Pliii. Trnns. for 1792. 
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treated it with equal ridicule*. Tlie subsequent ex- 
periments, however, of Huber, Dunbar, and others, 
have now established the fact beyond all question. 
“During ten years,” says Huber, “that I have 
studied bees, I have repeated Schirach’s experiment so 
often and with such uniform success, that I can no 
lons^er entertain the least doubt on the subject.” But 
it also appears that Schirach made several mistakes, 
supposing’, for example, that it is necessary for the 
grubs selected for becoming queens, to be at least 
three days old, and also that the cells which are 
enlarged for them are precisely similar to those 
regularly built for queens; neither of which is the 
fact. It may be as well, for the satisfaction of our 
readers, to prove the point by experiments made 
sul)sequeul to the discovery. 

In July, when a mirror-hive had become filled with 
comb and bees, and well stored with honev, the 
queen being very fertile, laying a hundred eggs 
a-day, Mr. Dunbar opened the hive and took her 
away. It was eighteen hours belbre the bees ap- 
peared to niis.s iier, at least they continued their 
labours ; but no sooner was their loss discovered 
than all liecame agitation and tunuilt, and they 
nishcd to the entrance as if j)reparing to .swarm. 
They remained, hov^ever, in the hive, and immediately 
set about providing for their loss, as. «'n the .succeed- 
ing morning. In* observed that they had begun no 
fewer than five ro\al cells, and by the afternoon four 
more were ibutuied in a part of the comb containing 
eggs, which iiad been deposited only a day or two 
iM’ibre. thi the fourteenth day after lie had removed 
the queen, a joung queen made her appearance, and 
proceeded towards the other roval cells, for the pur- 
pose of attacking ttiem. She was, however, pulled 
* Tran?-, of the Bath Socit-U . 
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violently away by the workers ; but at eveiy repulse 
from the cells of her rivals, she appeared sulky and 
cried peop, peep ., — one of the unhatched queens re- 
sponding, thoug^h in a somewhat harsher tone ; a 
circumstance which explains the two different sounds 
heard prior to the issuing of second swarms. On 
the afternoon of the second day, another queen was 
hatched, and was immediately surrounded by a 
cluster of bees. Next morning Mr. Dunbar found 
her dying:, having: no doubt been slain by her rival. 
Contrary to the statements of Huber, therefore, Mr. 
Dunbar found that the artificial (jueens arc surround- 
ed by a s^uard, and that they are not mute 

Bonnet, to whom Schirach communicated his ex- 
])erinients, remained lontf unconvinced, as well as 
Wilhelmi, Schiruch’s brother-in-law ; but the uniform 
success of the experiment made them ultimately re- 
nounce their scepticism. Bonnet, also, was successful 
in repeating; it f ; and Mr. Payne, of Shipham, in 
Norfolk, told Kirby that he accidentally observed the 
bees of one of his hives, which had lost their queen, 
erecting; some royal cells on the ruins of the common 
ones. Their usual mode of proceeding;, indeed, is 
to throw three contig;uous common cells into one, 
two of the three gfrubs which occupy them being; 
sacrificed, and the reniuining; one liberally fed with 
royal jelly. This is a puii'^cnt food, prepared by the 
workers exclusively for the purpose of feeding such 
of the grubs as are destined for queens. It is not 
so mawkish and is more stimulating than the food 
given to the common grubs, having a perceptibly 
spicy acescent taste. “It does not appear to me 
iinprobablc,” says Bonnet, “ that a certain kind of 
luitriment. and in more than usual abundance, may 
cause a development, in the grubs of bees,' of organs 

* Devon nn Bees, p. 22. 
f Conlcmpl. (Ic lo Nature, CEuvres, ix. 27. 
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which would never be otherwise developed. I can 
readily conceive, also, that a habitation, considerably 
more spacious and differently placed, is absolutely 
necessary to the complete development of organs 
which the new nutriment may cause to grow in all 
directions*.” 

Instances of analogous development, as well as 
the contrary, might be produced to infinity in all the 
departments of nature ; though those are perhaps 
more abundant in the vegetable than in the animal 
world. We have but small room to spare for illus- 
trating this, and shall content ourselves with men- 
tioning a single experiment by Mr. T. A. Knight. 
Wishing to ascertain the effect of stimulating tnanure, 
he took a plant of the cockscomb {jCdosia criatata), 
and kept it regularly moist with water, in which 
pigeons* dung hud been steeped, and at the same 
time had it successively shilled into larger pots, us 
the roots reached the sides. The latter, to some, 
may appear very siipertluous labour, as the plant 
might have been placed from the first in a pot 
sufficiently large ; but in that case it would have 
wanted the stimulus arising from the roots impinging 
on the .sides of the pot. The result was, that the 
plant produced a flower of larger diinensions than 
had ever been witnessed f. This experiment illus- 
trates the eflects both of stimulant f(H>d and space fur 
enlargement. On the contrary, confined s{)ace nut 
only retards the growth, but prevents the due deve- 
lopment of' peculiar functions; in proof of which it is 
.stated by.iohn fiiinter, tlnit when a cow iuiiigs forth 
two calves, and one of them is a female, it is always 
barren J. 

It would he leaving this curious point imperfect, 
were we not to add to the pnxeding proof.s some of 
• On p. •')#;, I ilorticiilt. 'I'raji*. 

On the Aiiimai LceRom), p. 
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the experiments of Huber, undertaken at the instance 
of Bonnet, to ascertain how far Schirach was to be 
trusted. “ I placed,” says he, “ in a hive deprived 
of the queen, some pieces of comb containinc^ eg:^s 
of workers, in cells of the same kind as those already 
hatched. The same day several cells were enlarged 
by the bees and converted into royal cells, the grubs 
being supplied with a thick bed of jelly. We then 
removed five of the grubs from those cells (to remove 
the possibility of their being from royal eggs), and 
substituted for them five common grubs, which had 
been hatched forty-eight hqurs previously under our 
eyes. The bees did not seem to perceive thb change, 
watching over the substituted worms as over those 
of their owit selection ; and continuing to enlarge 
the ceils, they closed them at the usual time. Seven 
days afterwards we took away the cells to preserve 
the queens that would be produced ; and in due time 
two were excluded almost at the same moment, of 
the largest size, and in every respect well formed. 
No queens having appeared in the other cells, we 
opened them, and' found two with only the dried 
.skins of the grubs, and in the other a dead queen- 
nymph. I can conceive nothing more conclusive 
than this experiment, since it demonstrates the power 
possessed by the bees of converting the grubs of 
Workers into queens, — for they did so with grubs 
which we ourselves had selected ; and it also proves 
that it is not indispcnsahlc for these grubs to be 
tbree <lays old.” 

*• A hive ill my possession,*’ continues Huber, 
” having been long deprived of the queen, contained 
neither egg nor grub, and 1 provi<te<l for it a queen 
of the greatest fertility. She Immediately began 
laying in the cells of workers, but I removed her 
before she had been quite three days in the hive, 
and before any of her eggs were batched. The 

2 £3 
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following morning, being the fourth from her intro-* 
duction, we counted fitly minute worms, the oldest 
scarcely hatched twenty-four hours. Already, how- 
ever, several were destined fur queens, indicated by 
the bees depositing around them a much more 
abundant provision of food than is ever supplied to 
the grubs of workers. Next day, the grubs being 
then nearly forty hours old, the bees had enlarged 
their ceils, and had converted them from the hexa- 
gonal to the cylindrical form of greater capacity. 
They continued their attention to them during the 
succeeding days, and on the fifth from the hatching 
of the grubs they closed them. Seven days after the 
first of these royal ceils had been closed, a queen of 
the largest size issued from it, and immediately rush- 
ing towards the other cells, endeavoured to destroy 
their nymphs and gntbs ” 

It appears that the cells of workers, which are 
contiguous to roy-dl cells, frecpiently, if not always, 
]>roduce workers capable of laying eggs, — the cir- 
cumstance arising, it is supposed, from their re- 
ceiving by accident a portion of the royal jelly. 
Huber, indeed, ascertained this from several experi- 
nients ; and he also found the queen to attack these 
fertile workers with us much fury as she would have 
done a rival queen t- 

From all these details it is evident that the only 
attention, homage, and resja^ct, paid by bees to 
their ijiiceti arises from the affection they have for 
her pnigeny. In order to ascertain the extent of thc 
loyalty of the bees to their sovereign. Dr. Warder 
ran the hazard of destroying a whole .swarm. WMth 
this view, having shakt>ii on the grass ail the hec.s 
from a hive wiicre they had only lievn settled on the 
)>recediiig day, he stirred them aUmt wtth a stick till 
he fixind the qufH'n, whom be phu-ed, with a few 
• On Ijcet, t fbuf. Lcttirr v. 
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attendants, in a box. He took this into his parlour, 
and opened it, when she flew immediately to the 
window with her attendants. He then cut off one 
of her wings, and returned her to the box, where he 
conflued her for above an hour. The swarm, in less 
than a quarter of an hour, ascertained their loss, 
when, instead of clustering as before in a conglo- 
merated mass, they spread themselves about, became 
agitated and restless, and uttered a doleful sound. 
About an hour after, they all took flight and settled 
on the hedge where they had first alighted on 
migrating from the parent hive ; but instead of 
hanging together, as is usual With swarms accom- 
panied by a queen, they scattered themselves along 
the hedge, in small parties of forty or fifly. In these 
circumstances the Doctor presented them with tlieir 
(jueen, around whom they immediately congregated, 
uttering a joyful hum, and uniting in a suspended 
cluster. He hived them again at night, and on the 
following morning repeated his experiment, to ascer- 
tain whether they would rise, for the queen, in con- 
sequence of the loss of her wing, could not fly to 
accompany them ; hut they continued with her fur 
several hours, appearing to be willing to die rather 
than desert her. Upon removing her a second time, 
they again spread about as if in search of her; and 
when she was restored to them repeatedly, at dif- 
lereiit parts of their circle, “ these ))our loyal and 
loving creatures (in the words of the Doctor) always 
marched and countcr-marchcd every way the queen 
Wits lahl." He continued the same experiments for 
five days and five nights, during which period they 
had nut tasted food, and at length the whole perished, 
the queen surviving the others only a short period. 
He infers that the qneeti was no less attached to the 
Ik^cs than they to her, for she uniformly refused to 
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take the honey which he offered her when separated 
from the swarm*. 

Dr. Evans relates a case in which also the queen’s 
guard, if we may call them so, remained faithful to 
the death. In a thinly peopled hive he observed a 
queen lying on some honey-comb apparently dying, 
and surrounded by six bees with their faces turned 
towards her, quivering their wings and holding their 
stings unsheathed and brandished, like a sentinel 
with his fixed bayonet, lie ])resented these guar- 
dian bees with honey, but though it was eagerly 
eaten by the other l)ees, they seemed so completely 
absorbed in their care of the queen, that they would 
not touch a drop. 'Fhe queen died ; yet on the fol- 
lowing day he (bund her body still guarded, and 
though supplied with honey the bees gradually pined, 
and in three or four days they were all dead f. 

It was by taking advantage of this attachment 
that Wildman was wont to j>erform feats w ith bees, 
which astonished all that witnessed them, as Dr. 
Evans gives it : 

“ Such was the Kpell, which rouiv! a \ViUI»ian\s arm 
Twined in dark \vrealh5 the fascinated sviarm; 

Bright oVr liU breast the plitlvring legiou-* led, 

Or with a living garland bound his head. 

Hi.s dexterous hand, with firm yet hurtles^ i.uld, 
seize the chief, known by her scales of 
Brune, *rnid the wandiring throng, her fitiuy wing, 

Or o’cp her folds the «i(keri fetter lling.” 

Thr 

“ Long cxj>crience has taught me,” says Wildman 
himself, “that as soon as I turn up a hive, ajul give 
some taps on (he sides and iKittom, the tjoeeu i»n- 
mcdiately appears, Heing uccostomed to see her, I 
♦ VVardei’a True c r Monin hy tifC Ih'v-. 

t The liVes, 4 iVcin , uole*. 
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readily perceive her at the first glance ; and long 
practice has enabled me to seize her instantly, with 
a tenderness that does not in the least endanger her 
person. Being possessed of her, I can, without ex- 
citing any resentment, slip her into my other hand, 
and returning the hive to its place, hold her, till the 
bees, missing her, are all on the wing and in the 
utmost concision.” It was then, by placing the 
queen in view, he could make them alight wherever 
he pleased, and sometimes using a word of com- 
mand to mystify the spectators, he would cause them 
to settle on his head, and ^ven to hang from his 
chin like a living beard, from which he would order 
them to his hand, or to an adjacent window. But, 
however easy such feats may appear in theory, 
Wildman cautions those who arc inex|)erienccd not 
to put themselves in danger by attempting to imitate 
him. A liberated Roman slave, C. F. Cnesinus, 
being ilcensed before the tribunals of witchcraft, 
because his crops were more abundant than those of 
his neighbours, ])rnducc(l as his witnesses some 
superior iniplcmcnts of husbandry, and well-fed oxen, 
and ]>oiiitiiig to them, sstid, “ These, Romans ! are 
iiiy instniinents of witchcraft; but 1 cannot show 
Y<»u my toil, my perseverance, and my anxio\is cares.” 
“ So,” says Wildman, “ may I say. These, Britons I 
arc my instruments of witchcraft ; but I cannot show 
you my hours of attention to this subject, my anxiety 
and cure for these useful insects ; nor cun I com- 
municate to you my exjiericncc acquired during 
a course of years 

* Treatise on Ilce$, 1769. 
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Chapter XI II. 

WARS OK INSECT COMMLNITIES. 

When the population of a rookery resolve to feast 
in security upon the helpless cockchafer p^rubs of a 
particular held, they have always a sentinel rook 
posted on some adjacent tree, who may p:ive timely 
intimation of any threatening danger ; but whether 
this watch-bird is elected by vote, or whether the 
office is held in rotation by tacit const'nl of the whole 
colony, we have no means of a>certaining. Their 
s(K-iality, however, appriraciies much nearer the prin- 
ciples of human policy, than the instinct displayed by 
the chance cr«.>w<ls of biuw-iiies colleciitig round a 
carcass, or of frogs iti a pond, w hich manifest nut, at 
least to our observation, any bond whate%er of social 
union. In some of the circumstances which we i)u\f 
now to mention, the uniting together to perform ma* 
common object is much more «lUtiiu.t and obvious ; 
and, in the case of home of lite Knropean artts, lead«, 
to consetpiences more calculated {wrliaps to eveite 
wonder, than any other circumstance connected witii 
insect history. Hefore comitig to this }>t‘eub:trity of 
the ants, however, we shai! take brief notice of whut 
may justly be termed wars, lioth f>frensi\e and dtlen- 
hive, among other families of sfjcial insect". 

toCKs ANt> WASPS. 

The singular warsof beiss were observed by the mtci 
ancient naturalists, ami are recorded \tv Aiistoiie *, 

•r 

V'irgil, and Pliny. *• If it hapiH'ns' says the latter, 
that Uie meal in one hive 1 m* sjrt ni. tire Ucs Uiongjog 
* Hal. Auifl). IX.2.S. 
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thereto will assaile their next neighbours, with intent 
to rob and spoile them of their provision. But those 
on the contrary side put themselves in battel aray, 
with full intent to take them aprain. And if there 
chance to be a keeper by to see the combat, that 
party which perceives him to favour their side, will 
not once make at him for to sting him j other causes 
there are which make them often go together by the 
ears, and Uien shall ye have two severall captaines 
to arrange their battalions one against another f*” 
Virgil exhibits such a battle with great splendour of 
diction, and the pas«^age loses none of its magnilo- 
quence in the hands of one of his translators: 

ff to ticht they issue forth — (for oft 
Between two fierce disconi reigns)— 

The popular rage and courage, while their hearts 
Tremble with eager appetite for war, 

You may foreknow. A clarion, shrill as brass 
Bouses the loggers, and a martial noise 
Afar is he«irii, like trumpets* broken sounds. 

Then trembling they rush on with quivering wings, 

And irifA ikeir jiknirp probo$ri$ wkei tkeir$iiftg9 
yim( trim thrir davs; wliiie roiimi their leader's court 
'Fbcy crowd and muster, and w ith loud acclaim 
Provoke the foe. Now having gained a sky 
Serene, and open fields of vernal air, 

*rheY issue from their gates and join the shock 
t)r liHttlc i humming flirough the ethereal void, 

In one lmge<lu>icr they conglol)e, and fall 
Precipitant: nor thicker falls the hail, 

N<ir showers of acorns from a shaken oak. 

Tile loaders also, ’iwixf the middle ranks, 

Coi'spicuous shine, and spread their glistening wiugs; 
Hieir tiny breasts inspired with mighty souls, 

Uesoliite not to yiehl till these or those 
Vanquihhed inglorious turn their backs in flight** 

TVnpp, Oeorg» iv. 100. 
t IlQllaod's Plinic, p. 320. 
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The correction of one error into whicii VirgU has 
fallen in this passage, will lead us to describe the sin- 
gularly ingenious structure of the bee’s stiug. This 
weapon never requires to be whetted, and, if it did, 
it could not be reached for that purpose by the pro- 
boscis or tongue. The formidable instrument con- 
sists, like the ovipositor of the saw-flies*, of an exten- 
sile sheath, enclosing two needle-shaped darts much 
finer than a human hair. The latter can seldom be 
distinguished by the naked eye, what Is usually taken 
for the sting being only the sheath. Swammerdam, 
however, could never ascertain whether the bee can 
wound or pierce the skin with the sheath onlyf; 
l)eing very shar|>, it may possibly he used to make 
the first puncture before the darts are thrust out. 
The fineness of the ])oint of the sheath may be strik- 
ingly inferred from the observations of Hook : An 
exceedingly small needle,” he tells us, “ being ex- 
amined by a microsco[)e, the point thereof appeared 
alx^ve a quarter of an inch in breadth ; not round or 
flat, but irregular and unctiual ; and the surface, 
though extremely smooth and bright to the naked 
eye, seemed full of ruggediiess, holes, and scratches. 
In short, it resembled an iron bar out of a smith’s 
forge.” The sheath of a bee’s sting, on the other 
hand, viewed through the same instrument, showed 
every where a polish most amazingly beautiful, with- 
out the least flaw, blemish, or ine<{uality, and ended 
in a point too fine to l»e visible The two darts 
are distinctly separate, even to the base ; and though 
so very close to one another, they can be made to 
act inde|icndcntly, for Swammerdam has often seen 
one thrust out fartftcr than the other. Towards their 
extremity these <larts are armed with ten minuW 
teeth, standing ublitjuely like those of a saw, and 

AnJiiterture, p. Ifi.'i. 

f Biblia Nat. i. j Micrographi:i. 
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hence it happens, when they are plunged into a bit of 
leather or the human skin, the bee can seldom with* 
draw them again. The consequence is, that both 
they and their sheath, with all the parts connected, 
are forcibly wrenched out of the insect’s body, a mu> 
tilation which must prove fatal. 



Strnrttifc of the stinf of the common W. a. Terminal rin^ of the alxlo* 
ftieo, mt open, an<l the sling and its appendages exhibiteil. ft, Sting 
and ita appendages taken out from the almomen* r, Profile of the sting 
and apiMfodagcs. A12 greatly magnified, but in ditferent degrees. 

The sting is articulated to the lower end of the 
bee’s body by thirteen scales, and moved by muscles, 
which, thougli so small as to be indistinct to the 
naked eye, arc yet strong enough to force the sting 
to the depth of the twelUth of an inch into the thick 
skin of a man’s hand. Swammerdam found these 
muscles to be eight in number, into which the horny 
parts of the sting arc inserted. When the insect is 
prepared to sting, one of the darts, having its point 
a little in advance of the other, first plunges into the 
skin, and being fixed by its foremost barb, the otlier 
strikes in also, and they alternately penetrate deejicr 
and dee[)er, till they acquire a firm hold of the flesh 
with their iiouks. 

This is not all : the mere darts of the bee would 
not, of themselves, produce any more pain than the 

, 2 p 
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puncture of a needle, as Swammerdam indeed ascer* 
tained by experiment ; but in such cases, he care* 
fully wiped the sting to free it from the poison 
which it usually carries, and which is the main 
cause of the pain and swelling of the ])art stung. 
This poison is secreted into a bug or bladder, situated 
near the base of the sting, and communicating 



Poison-ba^ of the bee atlaohetl to the base of the very greatly 

magniiied. 

with llie tube of the sheatli. It is moreover fur- 
nished with a very strong muscle, which twines itself 
around it, and has its tendon in the middle. When 
this muscle coinrarfs ilsellj the poison is thereby 
forcibly squee/ed out, and thrown into the wound, 
so that the sting may 1 h* compared to a small 
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syringe, the little bladder, with its muscle, acting 
the part of the impelling plug*. 

The poison is a transparent fluid, and when 
tasted is sweetish, followed by a hot acrid sensation, 
similar to the milk of the spurge {Euphorbium). 
It is soluble in water, but not in spirits of wine, and 
in this it resembles the poison of the viper, as well 
as when dry and chewed, appearing tenacious, gum* 
my, and elastic; but the poison of the viper is 
tasteless, and has none of the chemical characteris- 
tics of acidity. The poison of the bee, however, 
affects vegetable blues, and hence the Abbe Fon- 
tana concludes, that it at least contains a portion of 
some acidf* Dr. llevan says, “ if a humble-bee be 
irritated to sting paper tinged with litmus, or any 
other of the vegetable blues, the colour is changed, 
by the acid of the venom, to a bright red.” He adds 
that it does not seem to differ from the bombic or the 
formic acids^ ; but this we should be much disposed 
to {loubt, for the formic is now known to be a mix- 
ture of the acetic and malic acids§, and can be made 
artificially, which the bee’s poison cannot bc||. Be 
this us it may, the poison of the bee is so very active 
that Fontana supposes a grain of it would be sufli- 
ciciit to kill a pigeon. Mr. Tall>ot informs us that 
during the summer of 1820 , the Rev. R. Leeming 
iiaving sent a fine hor.se to grass at a neighbouring 
fanner’s, who kept about twenty stocks of bees, the 
aniinul got upon the lawn, where the hives were 
placed, and by accident overturned one of them, the 
bees of which attacked him with great virulence. 
The burse, rearing and kicking from agony, over- 
threw nnutlier hive, and having thus doubled the 

* Sw;imnicrdam, i. 

J- Fontnna on roisonsi| | On Bees, p, 284. 

9 Noiiv, UicUHbU NaUxii. 94. |] Ueuuie's Sup. to Phar. 
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number of bis assailants, his suffeiin^ brought him 
to the ground, and in less than five minutes from 
the commencement of the attack, the poor animal 
vras literally stung to death *. 

A similar fact is recorded by Mungo Park. His 
people, while searching for honey, disturbed a large 
colony of bees, who sallied forth in myriads, and 
attacking men and beasts indiscriminately, put theni 
all to the rout One horse and six asses were either 
killed or missing in consequence of their attack ; and 
for half an hour the bees seemed to have completely 
put an end to their journey. On another occasion, 
one ass was lost and a man almost killed by the 
beesf. Lesser relates, that in 1525, during the 
confusion occasioned by a time of war, a mob of 
peasants assembling in Hohorstein, attempted to 
pillage the bouse of the minister of Eleude, who, 
having in vain employed all his eloquence to dis> 
suade them from their design, ordered his servants 
to fetch his bee-hives, and throw them into the mid- 
dle of the enfuriated multitude. The effect answered 
his expectations, for they were immediately put to 
flight f. 

Jlesides attacking the larger animate, however, 
individuals of adjacent hives often engage in fatal 
duels. Sometimes a bee, while sitting peacealdy 
on the outside of a hi\e or walking about, is rudely 
jostled by another, when the combat immediately 
commences with such bitter violence, that they per- 
mitted Reaumur to examine them (]uitc cio.seIy with 
a magnifying glass. They wrestle, turn, pirouette, 
and throttle each other ; and after rolling about in 
the dust, the victor, tvatehing the lime when the 
enemy uncovers his Ijody by elongating it in the 

* Five \ 1 * fn tfa? Cwadw. 

f Park'-’* l«t Minhiori to pjj, 153—297. 

J limao-'nivolitgiCfU, 171. 
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attempt to stingf, thrusts its weapon between the 
scales, and the next instant its antag^onist stretches 
out its <|uivering^ wings, and expires ; for the stroke 
of the sting, when it once penetrates the muscles, is 
mortal. In these engagements the conqueror is not 
always able to extricate his sting, and then botli perish. 
Tlie duration of such duels is uncertain ; sometimes 
it lasts an hour, and at others is very soon determined : 
and occasionally it happens that both parties, tired 
with their fruitless struggles, give up the contest and 
fly ofl**. 

Though it seems natural for bees to be industri- 
ous, in hives ill managed or not properly supplied 
with food, the inhabitants, instead of continuing a 
well-constituted civil society, become a formidably 
organized band of robbers. Schiracli denominates 
these corsair bees f ; the English writers call them 
robbers. The robbing season, according to Keys, 
occurs sooner or later as the summer has been more 
or less favourable ; but in general, it happens in 
March or August. Ue once had a stock attacked 
in August and again in October. VVben a hive de- 
termines to commence robbing. Keys says, “they 
send spies to discover the state of neighbouring 
slocks. A few of the spies for several days dodge 
about the doors, trying to get in to obtain mure 
knowledge of their strength and riches; but are 
driven away by the powerful stocks, who plant 
guards at their «lo<ir, and as the weak stocks do 
not, they are therciure the first to be assaulted. The 
next day they return in force, and begin a violent 
siege. ; and a desperate conflict ensues, both within 
and without the hive, neither side giving (]utu*ter. 
The stoutest warriors make a des])erate attempt and 
rush forward, and seize the queen ; knowing that, by 

* Kt’numur, Miinu v.360— 5. 
t Kcitirarh, sitr ia Ituine dcs Abcillcs, p. 49. 
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despatching her, instant victory is the consequence ; 
for the assaulted bees always desist and join the 
victors, the moment they are apprised of their queen’s 
death, become as one fraternity, and assist to carry 
tlieir own treasure to their new habitation. But in case 
thequecn is protected, they fi|rht on with rage and fury, 
and death and pillage soon destroy the stock 
Mouflfet’s account is somewhat different. “ 'rheevos,” 
he says, ‘'being naturally odious to the Iwes, steal 
upon their labours when they are absent, wasting 
and spoyling their provision of honey. Yea, they do 
so glut themselves in the meanwhile, that they are 
not able many times to get out again, they arc so full, 
or to stand in their own defence ; whereupon the bees, 
at their return, without any more adoe, severely 
punish them, and, according to their just demerits, 
kill them outright.” Again he says, ** the bees have 
watchmen which observe at night when they come 
home, and they defend and secure them from the 
theeves, and if they spie a thief come in they set 
upon him and beat him, throw him out of doors, and 
there leave him for dead, or half dead at least ; for 
so it happens, that the thief having iilied himself 
with honey is not able to fly away, but tumbles up 
and down at the door of the hive, till they that goe 
out flnde him, and having branded him with igno- 
miny and scorn, ileprive him of his lifet.” Keys 
say.s, that when a hive docs not appoint watch-bces, 
nor show resentment upmi the intrusion of rubbers, 
it is a sure sign of their weakness 

Sometimes, it is roporte<l, small parties of three 
or four will unite to rob, as we may say, on the 
highway. These waylay straggling individuals, or 
a hiiinblft-bee (Bomhus) as it returns to its hive 
loaded with honey, llic robbers then make their 

* Keys's Treatise, p. 174 ; ed. lf<14. 
f Tlieiitrc of Insects, p. 921. J Keys, p. 173, 
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attack: one seizes by a leg, another by a wing, or 
perliaps tlicrc are two on each side confining or 
pulling its limbs while they maul and pummel its 
chest or bite its head. This maltreatment obliges it 
to unfold its tongue and disgorge its honey, which 
the rolibers eagerly lap till they are satisfied, and 
then let their prisoner go *. 

Wasps are also audacious robbers of bee-hives, 
and one wasp Is said to he a match for three bees. 
This is partly owing to their reckless temerity or 
courage, for they will luddly encounter evident 
danger, and one wasp will fearlessly oppose a wholo 
host of bees to filch a bellyful of honey f. 

WHITE ANTS, OR TERMITES. 

As the white ants {Term ties) have a portion of 
their community expressly set apart for the duties of 
war, they may be expected to exhibit the most per- 
fect form of insect tactics ; and such, indeed, is the 
fact, though the details hitherto published by those 
wlio have hud an opportunity of observing them are 
not so particular respecting many points as we could 
have wished. Upon making a breach in one of 
their castles I a general alarm is excited amongst all 
ranks of the inhaliitants ; but the labourers, pre- 
viously the must conspicuous, being incapable of 
fighting, immediately lietuke themselves to the inte- 
rior, wiiilc the soldiers take Uieir places. Imme- 
diately upon striking the well, a soldier, probably a 
sentinel, starts out, walks rapidly over the breach to 
reconnoitre, and after ascertaining the nature of the 
danger threatened, retires to give Uie alarm. Upon 
tins two or three more hurry out, and the intelligence 
spreading, tlie breach is soon filled with soldiers 

* Kirby and Spence, ii.208. f Keys, p. 180. 

{ See Insect Architecture, p. 300, 



332 


INSECT MISCELLANIES. 


rushing out to defend their citadel, which they do 
with indescrilmble fury. Apparently they can only 
direct their inovcuients by feeling, though they do 
not spend much time in delil^rating, but bite 
fiercely at every thing within their reach, and in 
their haste they frequently lose their footing and 
tumble down hill. In biting they fre<iuently strike 
their forceps upon the wall, which makes a crackling 
noise somewhat shriller and ({iiicker than the ticking 
of a watch, and this, which may be heard at the dis- 
tance of several feet, the labourers within seem to 
understand, as they reply to it with a kind of hissing. 
“ I one day,” says Smith, “ attempted to knock olf 
the top of one of the hills with my cane, but the 
stroke had no other effect than to bring thousands of 
the insects out of doors to see what was the matter ; 
upon which I took to my heels, and ran away as fast 
as I could.” Others have had more courage than 
•Smith to renew their attack, in which case the bustle 
and fury increase in a tenfold degree. If, in their 
rage, they come iu contact with the hands or legs of 
their assailant, they make their mandibles meet 
through the skiti at every stroke, and inflict consi- 
tlerable pain, while the bhjod from one of their 
w(M.uids will stain the stocking to more than an inch 
in width. They never ijiiit their hohl, hut will sutler 
themselves to he pulled limb from limb, without 
making any attempt to escape. 

“ If, on the »>lher baiel,” say.s Snieathman, " you 
cease to Icittcr, in halt' an hour iht.*y retire uitti the 
nest, as if they supposed the vvondertul monster that 
had l»att<*re<l their castle to be iH<yond their reach. 
The labourers, who had fled on the fifsl alarm, arc 
now seen hastening to repair the breach, every one 
with a burthen of ready -temperc*! tnortar in its 
moiifli. This they stick on to the breach with such 
woiidertul celerity and order, tbut although thou- 
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sands, nay, millions, seem employed, yet they never 
embarrass one another. While the labourers are 
thus enpra<;ed, the soldiers retire, save here and 
there one who saunters about, never touching the 
mortar. One in particular places itself close to the 
part undergoing repair ; it may be seen turning lei- 
surely on all sides, and every now and then, at an 
interval of a minute or two, lifting up its head, and 
with its forceps beating upon the building and making 
a vibrating noise, on which a loud hiss, apparently 
from the whole body of labourers, issues from within- 
side the dome and all the subterranean passages: 
that it comes from the labourers is very evident, for 
all these may be seen hastening at every such signal, 
redoubling their pace, and working as fast again.” 

A renewal of the attack instantly changes the 
scene. “At the first stroke,” continues Smeathman, 
“ the labourers run into the many pipes and galle- 
ries with which the building is perfonited, and this 
they do so quickly that they seem to vanish, for in 
a few seconds all are gone, and the soldiers rush 
out as numerous and as vindictive as before. On 
finding no enemy they return leisurely into the hill ; 
and scMUi aOcrwanls tlic labourers appear loaded as 
at first, with soldiers here and there among them, 
who act in the same manner as Itefore, one or other of 
them giving the signal to hasten the business. Thus 
the pleasure of seeing them come out to fight and to 
work alternately may he obtained as ofien as cu- 
riosity excites, or lime permits; and it will certainly 
be found, that the one order never attempts to fight 
nor the other to work, let the emergency be ever so 
great*.*' 

Tiie furious valour and pertinacity of these soldier- 
insects present a serious obstacle to those who have 
* Phil, Traos. vol. Ixxi. 
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the eurtosHy to explore the interior stmcture of th^r 
edifices, whh^ is also increased by the mutual de* 
l>cndance of the walls and archways, and the 
activity of the labourers in building up with almost 
magical celerity the parts broken down. The soldiers, 
Smeathman tells us, “fight to the very last, dis> 
puting every inch of ground so well, os ofien to 
drive away the n^;roes, wlio are w ithout shoes, and to 
make the white people bleed plentifully through their 
stockings. Neither can w‘e let a building .stand 
so as to get a view of the interior parts without in* 
terruption ; for, while the .soldiers arc detending the 
out-w'ork.s, the labourers keep barricatling ali the 
way against us, stopping tip the ditlerent galleries 
atul |>assuges which lead to itie various apaitineuts, 
purticulurly the royal chuinlier, all the entrances to 
which they fill m> artfully us not to let it be distiu- 
giii.shable while the work rentains moist ; and, exter- 
nally, it has no other appearance than that of a 
shapeless lump of clay. It is, however, easily found, 
from it.s situation with resjiect to the other parts of 
tile biiilditig, aiul by the crowds of lalxiurers and 
soldiers which surrouiul it, and which exhibit their 
loyalty atul fidelity by dying under its wulis. The 
royal chamber is oltcri capacious enough to hold 
many htimlretls of the aUeudant.s, besides the royal 
pair, and is always fo«ni<l as lull of these as it can 
iiold. These faitliful subjects never abamion their 
charge, even in the last distress; tor, whenever 1 
look out the royal chainU;r, as I often did, ami pre- 
served it for some time in a large glass Intwl, all tiic 
attendants contintied to run round the king and 
(|iieen with the utmost solicitude, some of them 
stopping at the head of the latter, as if to give her 
soinelliiug 


* i’i'.i!, Traui. vul, Isxi. 
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WARS OP ANTS. 

Thb wars of ants have furnished a theme not pe- 
culiar to modern times, though it belongs to living 
naturalists to have traced many interesting circum- 
stances respecting these, which could scarcely have 
been dreamed of, and would certainly not have been 
credited but upon the very high authority of the wit- 
nesses. One of the older records of an ant-battle is 
given by /Eneas Sylvius, afterwards Pope Pius II., 
which was contested with obstinacy by a great 
and a small species, on the trunk of a pear-tree. 
“ This action,” he states, “ was fought in the pon- 
tificate of Eiigenius the Fourth, in the presence of 
Nicholas Pistorionsis, an eminent lawyer, who re- 
lated the whole history of the bailie with the greatest 
titlelity.” Anotiier engagement of the same de- 
scription is recorded by Olaus Magnus as having 
happened previous to the expulsion of Christiern 
the Second from Sweden ; and the smallest species, 
having been victorious, are said to have buried 
the binlies of their own soldiers that had been killed, 
while they left those of their udversiuries a prey 
to the binls ^ Our readers, however, we are per- 
suaded, will listen with more interest to some of 
the minutely circumstantial narratives of the chief 
historian of ants, the younger liiiber. “ If,” says 
he, “ wc are desirous of ladiulding regular armies 
Wage war in all its forms, we must visit the forests 
in which the wood-ant {Formica rufa) establishes 
its dominion over every insect within the ncigh- 
bourhoml of the colony. We shall there sec popu- 
lous and rival cities, and regular military roads 
diverging from the ant-hill like so many rays from 
a centre, frequented by an immctise number of com- 
batants of the same species, for they are naturally 
* Mouffet, Theatruia Insect. 242. 
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enemies, and jealous of any encroachment upon 
the territory which surrounds their capituis. I have 
witnessed in these forests the inhabitants of two 
large ant-hills engaged in spirited combat; two 
empires could not have brought into the field a 
more numerous or more determined body of com- 
batants. The rival cities were situated about a 
hundred paces from each other, and alike in extent 
of population : what occasioned their discord I 
cannot pretend to say. 

“ Let us figure to <uir.selvcs this prodigious crowd 
of insects covering the ground lying between these 
two ant-hills, and occupying a space of two feet in 
breadth, lloth armies met at half-way from their 
respective habitations, and there the battle com- 
menced. Thousands of ants took their station upon 
the highest ground, and fought in pairs, keeping 
firm hold of their antagonists by their mandibles : a 
considerable riiiinber were engaged in the attack and 
leading aw'ay prisoners. Tlie latter made several in- 
ctfectual efforts to escape, as if aware that, upon their 
arrival at the camp, lliey would experience a cruel 
death. The scene of warfare occupied a space of 
about three feet square ; a penetrating odour exhaled 
from all sides ; numbers of dead unts were seen 
covered w'ith veuorn. The ants, composing groups 
and chains, laid hold of each other's legs and pincers, 
and dragged their antagonists on the ground. These 
groups formed successively. The figlit usually com- 
menced between two ants, who seized each other by 
the mandibles, and raistsi themselves upon their 
hind-legs, to allow of their bringing their abdomen 
forwanJ, and spurting the venom upon their adver- 
sary. They were fif'ten so closely wedgetl together, 
that they fell upon their sules, and fought a longtime 
in that sittiation in the du.st, tit! a third came to 
decide the contest. It more coininonly ba))pcucd 
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that both ants received assistance at the same time, 
when the whole four, keeping firm hold of a foot oi 
antenna;, made iiietfcctual attempts to win the battle. 
Ill this way they sometimes formed groups of six, 
eight, or ten firmly locked together, the group being 
only broken when several warriors from the same 
republic advanced at the same time, and compelled 
the enchained insects to let go their hold, and then 
the single combats were renewed : on the approach 
of night, each party retired gradually to their own 
city. 

“ Next morning, before dawn, the combatants re- 
turned to the field of battle, the groups again formed 
— the carnage recommenced witli greater fury than 
on the preceding evening, and the scene of combat oc- 
cupied a space of six feet in length by two in breadth. 
The event remained for a long time doubtful ; but 
about mid-day the contending armies had removed 
to the distance of a dozen feet from one of the cities, 
whence 1 conclude some ground had been gained. 
The ants fought so desperately that they did not 
even perceive my presence ; for though I remained 
close to the combatants, not one of them attempted 
to climb my legs, seeming to be wholly absorbed in 
the object of finding an enemy to wrestle with. 
During this furious warfare the common operations 
of tile two colonies were not suspended, fur the paths, 
which led to a distance in the forest, were as much 
thronged as in time of peace, and all around the 
ant-hill order and tranquillity prevailed. On that 
sitlc alone where the buttle raged were seen crowds 
of the colonists running to and fro, some to join the 
army and some to escort the prisoners. This war 
terminated without any disastrous results to the 
two republics. In fact it appeared that its duration 
was siiortenod by long-continued rains, which com- 
pelled each of vlie belligerents to keep within their 
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walls, and the warriors ceased to frequent the rood 
which led to the camp of the enemy * ” 

It may surprise some of our readers, that amoii^if 
ants the battle is not to the strong^,” for those of 
larger si/e seem as much if not more afraid to en- 
counter the smaller than those apparently more 
powerful than themselves. Any of our readers, w'ho 
have the curiosity, may verify this by throwiiifr a 
parcel of small ants, with their eggs, larvv, or piqno, 
into the nest of a larger species, when the giants 
will be seen every where retreating before the pig- 
mies. A small black species {Myrmira — — — ? ), 
little more than a line in length, of which we have 
thrown two or three dozen into u hill of the miner 
{Formica cunicularia), which is nearly three times 
the size, put to flight every one that attempted to 
carry their property into the underground apart- 
ments, though the miners had the advantage of lH.‘jug 
at home. The cause of the superiority of the smaller 
is their dexterity in seizing the others by the untennai 
or the legs, and their olKstinucy in retaining their 
hold, even should they l)c pulled to pieces. These 
small ones, also, like the red and the turf-ants, hail 
the advantage of a sting, of which the miners were 
destitute; but we seidoiii observed them use it, 
.seeming to trust more to their mandibles t. llnber 
says, “ when the large attack the smaii, they aj»j»ear 
to do it by surprise, most likely to prevent the latter 
from fastening on their legs: they seize them m the 
npfHjr part of the body, and strangle them iinine- 
diately between their pincers, lint when the small 
ants have time to guard again.st an attack, thev in- 
timate to their eompunions the ilanger with which 
they are threatened, when the latter arrive in crowds 
to their assi.stuiice.'' It does not, however, :tgr«'t 
with anything which we have observed in thiste com- 
* On Ants, p. Ilt4. t J, It, 
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bats, that assistance is ever rendered to an individual 
by its fellow colonists, for the numerous combats 
which we have witnessed have been exclusively 
duels, and though many of these duels were con- 
testefl within a few inches of each other, no com- 
batants ever interfered with the antagonist of ano- 
ther*. The larger species appear to stand most in 
need of assistance, for when a small ant 6xes upon 
their legs or antennic it never lets go its hold, and 
may otlen, even after it is dead or half of its body 
bitten otf, be scon remaining immoveable, sub- 
jecting the individual it has thus fixed uimn to no 
little inconvenience. Huber’s observations, how- 
ever, do not relate to the same species as ours. 

One of the battles which he witnessed was be- 
tween a colony of the Herculean ant (Formica Her- 
cuitDMi), which is nearly half an inch long, and has 
not been found in Britain, and the sanguine ant 
(F. saii^uint'o), only half the sixe, and rare in 
Britain, though Mr. Stephens has taken it near 
London. “These Herculean ants,” says Huber, 
“ (juiUed the trunk of the tree in which they had 
established their abode, and marched np to the very 
gates of the nest of the sanguine ants. The latter 
lind the advantage in point of number; yet they 
acted on the defensive. The earth, strewed with the 
dead bodies of their companions, bore witness that 
they had sutlered the greatest carnage, and it was 
no dcnibt on this account that they had taken the 
prudent part of fixing their habitation elsewhere, 
and with great activity tnins|)orted to a distance of tifty 
ti'Ct from the spot, the several objects that interested 
them. Small detachments of the workers were posted 
at little distaiiccs from the nest, apparently placed 
there to cover the march of the recruits, and to pre- 
.serve the city itself from any sudden attack. They 

* J.ik 
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struck against each other when they met, and had al- 
ways their mandibles separated in the attitude of dch- 
ance. As soon as the Herculean ants approached their 
camp, the sentinels in front assailed them with fury. 
They fought at first in single combat. A sanguine 
ant threw itself upon a Herculean, fastened upon its 
head, turned its abdomen against the chest of its 
adversary, or against the lower part of its mouth, 
and inundated it with venom. It sometimes quitted 
its antagonist with great quickness; more frequently, 
however, the Herculean ant held between its feet its 
audacious enemy. The two champions then rolled 
themselves in tiic dust, and struggled violently. 
The advantage was at first in favour of the largest 
ant ; but its adversary was soon assisted by those of 
its own party, who collected arouiid the Herculean 
ant, and inflicted several deep wounds with their 
teeth. The Herculean ant yielded to numbers ; it 
either perished the victim of its temerity, or was 
conducted a prisoner to the enemy’s camp*.” 

Not the least wonderful circum.stancc connected 
with these insect battles is the instinct which enables 
each ant to know its own party, more particularly 
when the combatants on both sides are of the same 
specie.s, and tltousands of individuals mingle in the 
strife, who appear^ at least to our senses, to be pre- 
cisely alike in shape, size, and colour. Sometimes, 
indeed, according to Htd>cr, they do attack those of 
their own party, but on rec<ignising them imme- 
diately relax their hold ; while it often hapiiCR^UlOt 
the individuals who have been the from 

this temporary error, c.'iress their t’ompMHfia)i for 
the purpose, it would appear, of appeasti^ ttieir 
anger. 

The warfare, however, is roiulueted in varktUii 
manners according to the genittn of the Hpccies 
„• tittbvr 00 Aot*, p. \ts7. 
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cn^p^ in it ; and when a party of the wood-ant 
(F. ritfd) attacks a party of the sanguine ant (F. 
sa/ii'uinea), the manoeuvring reminds us strongly 
of our own battles. The sanguine ants, in this case, 
go and await the enemy in little troops at some dis- 
tance from the nest, advancing in a body without 
separating, and seize all those of their enemies who 
venture too far from the camp. “The two parties,” 
says Huber, “ place themselves in ambuscade, and 
siiddeidy attack each other in turns ; but when the 
sanguine ants perceive that the wood-ants are ad- 
vancing ill force against them, they inform those at 
the ant-hill, by messengers, of the need in which 
tliey stand of their assistance. Immediately a con- 
siderable army is despatched from the sanguine city, 
advances in a body, and surrounds the enemy. 1 
have witnessed instances of this kind every day lor 
several weeks, the ant-hills being in the same hedge, 
but at some distance from each other, and the com- 
bats renewed every «lay.” 

Contiguity, however, is not always the cause oi 
such warfares, for we have seen inmimernble in- 
stances of colonics of diilercnt species, not only in 
the s:une hedge, but with their boundary walls 
aliuosl touching each other, without any apjiearancc 
of hostility. Nay, we have inoic than once seen 
efdonies of throe ilitferent species established under 
tite .same stone. In an instunee of this kind there 
were separate colonies of the yellow ant {V. flava), 
the lu'irro ant {F.fusca), and the red ant (^Mynnica 
rubra)-, flioiigh the latter is most pugnacious jierluip.s, 
and certainly the most virulent of the whole tribe, 
yet all the three were living in harmony, though the 
stone which served them ns a common covering was 
not n foot in diameter. Even iti this case, however, 
it was by no means safe for an individual to cross its 
own boundaric;i and venture into its neighbour's ter- 

2q3 
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ritory, and when we forced one to encroach in this 
way, it always scampered off with the utmost trepi- 
dation, as if well aware, without considtiii" Vattel or 
Piiffendorf, that it had infringed an international law*. 
It is of importance, as will presently appear, to state 
that these three colonics were all quite distinct, and 
none subjected to another in the relation of masters 
and slaves, as, strange to tell, sometimes occurs in 
ant communities. Tiie details on this curious sub- 
ject are well worthy our attention. 

ANT EXPEDITION'S TO CAPTUBE SLVTES. 

The following history of the mode in which com- 
munities of ants obtain labourers is altogether so 
extraordinary, that, did the evidence rest u|)on the 
testimony alone of one obserter, we might be dis- 
posed to lielieve that it had originated in some im- 
}>erfect observation, where the fancy had influenced 
the judgment of the observer. But when the te.sii- 
inoiiy of the younger iluber is coniirined by such 
men as Profe.s.sor .lurine and M. Latreille, we ha\e 
no room left for scepticism. From our own expe- 
rience, indeed, we can well Iwlicve Iluber when 
he says, “the more the wonders of nattire have 
attractions for me, the less do i feel inclined to alter 
them by a mixture of the reverie.s ('f imaginutiun.'’ 
We may premise that the ant named by him the 
Legionary, or Ama/oii (/•’. rufcxceux), is a large 
iron-lirown coloured species, not hitherto found in 
Britain. 

“ On the .seventeenth of J une, 1904," says Iluber, 
“ whilst walking in the environs of ficneva, between 
four and five in the evening, I observed, clo.se at my 
feet, traversing the road, a cohiinn of legionary ants. 
Tliey moved witli considerable rapidity, and occupied 
a space of from eight to ten inches ia length, by Uircu 

• J. R. 
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or four in breadth. Quitting the road in a few 
minutes, they passed a thick hedge, and entered a 
meadow, where I followed them, and observed them 
winding along the grass without straggling, their 
column remaining unbroken, in spite of the ob$tmc< 
tions in their tvay. They soon approached a nest 
inhabited by a colony of the ncgro*ant (F.fiisca), 
the dome of which rose above the grass, at a dis- 
tance of twenty feet from the hedge. Some of the 
negroes were guarding the entrance ; but, on the 
discover)’ of an approaching army, darted forth upon 
the advancing legion. The alarm instantly spread 
into the interior, whence their companions rushed 
forth in multitudes to defend their homes. The 
legionaries, the bulk of whose army lay only at 
the distance of two paces, cpiickened their march, and 
when they arrived at the hill, the whole battalion fell 
furiously upon the negroes, who, after an obstinate, 
though brief conflict, fled to their subterranean gal- 
leries. The legionaries now nseended the dome, 
collected in crowds on the summit, and taking pos« 
.sc.ssion of the principal avenues, left some of their 
companions to excavate other openings in the exterior 
walls. Tlicy soon ciTected this, and through the 
breach the remainder of the army made their en- 
trance; but in about three or four minutes after- 
wards issued forth again, each carrying off a pupa 
or a grub, with wliich booty they retraced their 
route, in a straggling, irregular march, very different 
from the close orderly array they bad before exhi- 
bited.” 

Our author followed them for some time, but lost 
sight of them in a field of ripened com ; and on re- 
turning to examine the state of the assaulted city, 
be found a small number of the defeated negro- 
workers perched on the stalks of plants, holding in 
their mouth the few grubs they had succeeded in 
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rescuing from the pillage. Next morning, Huber 
returned at the same hour with the hope of ascer* 
taining the nature of these proceedings, when he 
discovered a numerous encampment of the legion- 
aries." “ These formed,” lie tells us, ‘‘ into column, 
set forth in a boily, and fell upon one of the negro 
hills, which they triumphantly entered after a very 
feeble opposition. One division immediately re- 
turned with the grubs which they had captured, 
while another party less fortunate came away empty- 
handed; but resolved, it would appear, not to go 
home without booty, they marched in a body upon 
another negro establishment, where they were abun- 
dantly succes.sflil. The whole army now forming 
two divisions, hastened to their own encampment, 
which 1 took care to reach a little heibre thetn ; but 
what was my surprise to observe all around a great 
number of that identical species, the negroes, which 
they had gone forth to attack. 1 raised up u por- 
tion of the building, and upon still [lerceiving more, 
1 conjectureil that it was one of the eneainpuK'iits 
which had already been pillaged by the legionaries, 
but I was set right bv the arrival at the entrance of 
the very army 1 hud been watching, laden wiili t!ic 
Irojdnes of \ictory. Its return excited no .tlarni 
among the negro-ants, who, .-.f* far troin otlbriiig up- 
position to the entrance «>f' the triiunpham •.l••my, I 
even observed to aj>|)roacb the warriors to curt-ss 
them, and present them with food, as is liie t u'^ioto 
among their own species, whilst the legiuuurivs iti 
turn consigned to them their prisoners to be eairicd 
into the interior of the tie.st 

I'hvy tio not always cumpiete the pillage at the (irs(, 
or even the accond attack, tor this negro eolony was 
successively invaderl in the same manner three setc- 
ral times. The third lime, however, the in\iu}er.s 
♦ fluherofl fluUt, p, 2/>4. 



ANT EXPEDITIONS TO CAPTURE SLAVES. 345 


had to undertake a 8ieg;e in re^lar form, for the 
ne^rroes, as if conscious of their own weakness, lost 
no time in throwing up trenches, barricading the 
several entrances, and reinforcing the guard of the 
interior, in order to provide for future safety. With 
the same view, they had brought together all the 
little pieces of wood and earth within reach, with 
which they had blocked up the passage to their en> 
campment. Upon discovering these defensive pre« 
parations, the legionaries at first hesitated to ap« 
proDch, but rambled about or returned to the rear 
till sufficiently reinforced ; but at length, upon a 
signal given, they rushed forward in a body with 
great impetuosity, and began to demolish the bar- 
ricades with their mandibles and their feet. When 
they hud thus made a sufficient breach, they entered 
into the interior by hundreds, in spite of the resist- 
ance of the poor negroes, and carried off their re- 
maining property. “ I was witness,’* says Huber 
“ every day during summer to these invasions *.’* 

Tijo negro-ants arc most commonly the victims 
of these hostile excursions, probably in consequence 
of their pacific and docile disposition ; but in more 
than one instance Huber observed successful attacks 
made upon the tnore warlike and powerful commu- 
nities of the mining ant (^Formica mmcularia)^ a 
Jlritish s])ccics, though not abundant, and nearly re- 
sembling the wood-ant (F. rufa) in colour, though 
abotit a fourth less in size, it is interesting to re- 
mark, that though the result of a victory is precisely 
sitnilur to the case already detailed, the legionaries 
are obliged to employ a difierent inode of warfare, 
as we .shall sec from Huber's narrative. 

“ Hetweeii four and five in the evening,” he says, 
**a time when the army usually commences its 
march, the legionaries were already assembled on 
• Httber en Ants, p. 263. 
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the nest, and ready to set forth. They proceeded 
like a torrent along a deep hollow, and marched in a 
more compact bc^y than ordinary, till they arrived 
at a nest of miners, which they intended to attack. 
As soon as the invading army began to enter the 
subterranean city, the miners rushed out in crowds, 
and whilst some fell upon the invaders with great 
spirit, others passed through the scene of contest, 
solely occupied in bearing off the larva: and pupte to 
a place of safety. The surface of the nest was for 
some time the theatre of war. The legionaries were 
often despoiled of the pupae they had captured by the 
miners, who darted upon them with fury, lighting 
body to body, and disputing the ground with an 
exasperation 1 had never tefore witnessed. Tiie 
legionary army, however, gained the victory, and 
recommenced its march in good order, laden with 
booty ; but instead of proceeding in file, it now main- 
tained close rank forming a compact mass, a precau- 
tion more necessary, as the courageous miners has- 
tened in pursuit, and continued to harass their 
march to within ten paces of their citadel ' 

This conduct of Huber’s miners contrasts strongly 
with the behaviour of a coUiny of the same species, 
upon which wc made some experiments. The 
dilfcrence, no doubt, arose from tlie very tlitVerent 
circumstances of the case. Desirous «»f seeing 
what would follow, wc threw a considerable ii umber 
of the minute black ant iFormica mnlrada, L\ rii.), 
with their pupx, upon the sitrlace of a hill inhabitefl 
l»y miners ; but the latter, 8t> fur from attacking the 
intruders^ lied from them with the utmost alarm 
whenever tho.^ enctnintered them. Imaguhiig that 
his might arise from the virulent, character of the 
black ants, we afterwards introduced a siinihir num- 
ber of the more pacitic negrties (F, fuaca ) ; but 
Htiber en AnU, p, Wilt 



ANT EXMDmoNS TO 0ATT0E2 SLAVES. 847 


the miners seemed to be no less afraid of them, and 
indeed all the species which we tried in the same 
way, amonp^ which were the carnivorous red ant 
{Myrmica rubra), and the pacific yellow ant (F. 
flMvd), produced the same effect of fear among the 
miners, though they now and then snatched up 
some of the pupas and carried them into the galleries 
below. The red ants, however, in particular, always 
followed them, and though so much inferior in 
numbers, succeeded in rescuing their property. In 
these ex|>eriments our miners, it is probable, had a 
notion that the intruders did not come for the pur- 
po.se of invasion, otherwise their fear might have 
changed into courage^. 

“ During these combats,” continues Huber, “ the 
pillaged antdiill pre.sented in miniature the spectacle 
of a Iwsieged city; hundreds of the inhabitants being 
seen to quit it, canning off their young to preserve 
them tVom the enemy. The greater number mounted 
the neighbouring plants bearing the young in their 
mandibles, and others hid them under thick bushes. 
When the danger a])peared to be over, they brought 
them back to (he city, and barricaded the gates, near 
which they posted themselves in great force to guard 
the entrance. Immediately after the legionaries again 
dcpartetl, and proceeded towards another colony of 
miners of considerable extent, and threw themselves 
in a body upon one of the galleries indifferently 
guartled ; but their numl)cr not permitting them to 
enter all at once, the mining ants that were without 
precipitated themselves upon the invaders; and whilst 
they were engaged in desperate combat, their fellow- 

ci(izen.s losing, perhaps, every hope of defending 
their abode and the little ones confided to tKeir care, 
carrie<l these off’, took flight in every direction, and 
literally covered tlie ground to a considerable di»> 

* J.K. 
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tanee, Tli4 contest became every moment wanner 
between the assailants and the assailed. Leg^ionaries 
and miners attacked each other impetuously, and 
often, in the excess of their fury, deceived as to their 
object, fell upon their companions, whom however 
they soon released. This commotion was cunftned 
to the rear ^uard of the legionary army; for the 
main body, laden with booty, having departed on 
their return from the pillaged city, retraced their 
steps to their own citadel, constantly assailed by the 
miners, who continued to harass their march, it was 
only by their address, indeed, the rapidity of their 
movements, and the use of their sting, that the 
legionaries were enabled to disengage themselves. 
The pillage and skirmishes are not of long con- 
tinuance, for in less than a quarter of an hour wu 
usually found the legionaries on the road to their 
garrison 

Huber’s legionary ant (F. ritfe^tcens) is not the only 
species which engages in those expeditions ; ft>r the 
sanguine ant (F. sanguinta), mentioned by Mr. Ste- 
phens as having been discovererl near Loudon, is 
also a capturcr of slaves, though the tactics employed 
for this puqKise are considerably different. The sait- 
guiiie ant is so named from the iiead, thonix, and feet 
l)eing blo<xl*rcd, while the abdomen is akh-coioured 
and slightly bronxed. They much resemble the 
wood-ant (F. rxifa ) ; and their nest, which is usually 
placed on the slope of a hedge or hank facing the 
south, is, like that of the wocxl-ant, covered with 
fragments of leaves, stalks of plants, moss, and little 
stones, which form a species of morttir difficult to 
break. They tlo not, like the legionaries, send out 
numerous armies, nor attempt to carry their point l>y 
impetuosity ; but make their attacks in small succes- 
sive divisions. As it would diminish the interest to 
* Huber vq Aats, p. ‘^95, 



ANT EXPBOmOrtS TO'CAPTDftB SLAVES. 


enrtail Huber’s narrative) we shall give it in his dwn 
words. 

** On the fifteenth of July," he says, ** at ten in 
the morning, a small division of the sanguine ants 
was despatched from the garrison, and arrived in 
quick march near a colony of the negro>ant (F. 
fwtca), sitiiated above twenty paces distant, around 
which they took their station. The inhabitants, on 
perceiving these strangers, rushed forth in a body to 
attack them, and led back several prisoners. The 
sanguine ants made no further advance, but appeared 
to be waiting for some reinforcement. From time 
to time, accordingly, small companies arrived to 
strengthen tlie brigade; and when they considered 
themselves in siifiicient strength they advanced a 
little nearer, as if more willing to rim the hazard of 
a general engagement ; yet it was remarkable, that 
in proportion as they approached the negro encamp- 
ment, the more solicitous did they seem to despatch 
couriers to their own garrison, who, arriving in great 
haste, produced considerable alarm, when another 
division was immediately appointed to join the army. 
But, though thus reinforced, they evinced little ea- 
gemciis for the combat, and only alarmed the negroes 
by their presence. Tiie negroes took up a position 
in front or their encampment of about two feet 
square, where nearly their whole force was assembled 
tO' wait the enemy. 

“ Frequent skirmishes took place all around the 
lines, the Iiesiegcd always attacking the besiegers; 
and, judging from their numbers, the negro-ants 
gave token of a vigorous resistance, but distrusting 
tiieir own strength, they look to the safety of the 
young committed to their care, and in this respect 
exhibit one of the most singular traits of insect pru- 
dence. Even long before success is at ail dubious, 
they bring up the pupse from the chambers under 
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ground, and heap them up on the other side of the 
nest from that wlierc the invading army is mnking 
its chief assault, in order that they may be more 
conveniently carried off, should they lose the battle. 
Their young females also take shelter on the same 
side. When the danger l)ccoines mure imminent 
by the sanguine army, after receiving re|}eated 
reinforcements, rushing upon the phalanx of the ne- 
groes, and pressing them back to the very gates of 
the city, the latter, after a spirited stand, give way, 
and seizing upon the pujm.*, deposited with that 
view on the outside, convey them to a place of safety. 
The invaders pursue and endeavour to rob them of 
their treasure. 

“ The whole IkhIv of the negroes are now in flight ; 
yet a few, more courageous than their fellows, re- 
turn through the ranks of the enemy, at the hazard 
of their lives, and once more enter their encanip- 
inent to bring off the larva.' that would othenvise be 
devoted to pillage. The sanguine ants are now, 
indeed, in the very act of de.scending into the inte- 
rior, taking possession of the avenues, and ap- 
pearing to establish themselves in the ahaitdoned 
city. Little bands of troops continually pour in 
from the prrison and begin taking away the re- 
mainder of the larvjc and pupsp, cstabli-shing an un- 
interrupted ciiain from one ant-hill to the other: 
thus the day passes, an<l night conies on, before they 
have transported all their Imoly. A considerable 
number of sanguine ants still remain in the negro 
residence, and on the following inoniing, ut break 
of day, recommence the transfer of the rest of its 
conieiits 

It would apfiear, from some notices collectcfl by 
Kirby and Sjience, that some hints at least of IIum: 
extraordinary proceedings were known to our Knglisli 
• Huber, ut tupra, ji. 337, 
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naturalists before the interesting observations of 
Huber. 'Willughby, for example, in mentioning the 
care which ants take of their pupae, says, “ they also 
curry the aurelioi of others into their nests as if they 
were their own * Gould also remarks of the wood- 
ant (F. rvfd)t that this species is very rapacious 
after the vermicles (larv/v) and nymphs (jtupte) of 
other ants : if you place a parcel before or near their 
colonies, they will, with remarkable greediness, seize 
and carry them off f.” White, of Selborne, made 
the same observation t, which must, indeed, occur to 
every naturalist who is in the least acquainted with 
ants. It belongs, however, exclusively to Huber to 
have developed the use which is made of tlie pur- 
loined pupa} by the legionary and the sanguine 
ants. 

One of the most remarkable circumstances disco- 
vered by Huber respecting these expeditions is, that 
the invaders never capture the old negroes or miners, 
aware, it should seem, of the impracticability of 
taming tiiem down to the condition of slaves. Their 
only oltject is to obtain a immljer of pupa}, when the 
embiy o>ants are in a state of repose, and consequently 
have formed no attachment to their natal colour. 
The city of the stranger thus becoming the only one 
with whicli they are acquainted, they consider it tlieir 
home, niul employ their natural activity in repairing 
and enlarging it, as well as adding to its provisional 
stores, — putting forth, in a word, the same exertions 
which they would have done hud they never been 
captured. “ Devehqtcd,** says lluber, “ in the 
eiuMny’s encampment, they afterwanls become house- 
stewards, and auxiliaries to the western tribe with 
whom they arc associated. Brought up in a strange 
nation, not only do they live socially with their cap- 

ilaii Histuria Insect. 69. 
f Account of English Ants, p. 91. | ii. 278. 
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tors, but bestow the greatest care upon their larv® 
and pup®, their males and females, and even evince the 
same regard for themselves, transporting them from one 
part of the colony to another, going in search of pro- 
visions for them, building their habitation — forming, 
as occasion requires, new galleries, and fulfilling the 
duties of sentinels, by guarding the exterior of their 
common abode, apparently not once suspecting that 
they live with those very insects which kidnapped 
them in their helpless and unconscious infancy. 
Whilst the negro-ants are engageil in these laborious 
emplojifnents, their masters rest tranquilly at the bot- 
tom of their subterranean city till the hour fixed for 
their expeditions arrives ; reserving their strength, 
courage, and skill in tactics, for the purpose of bring- 
ing in from some adjacent colony hundreds of pup® 
which they confide to the charge of their slaves 
Ft is most justly remarketl by Kirby and S{jence, 
that, although Providence has gifted these creatures 
with an mstinct so extraordinary, and seemingly so 
unnatural, it docs not prove, as in the instance of 
human slavery, a source of misery to the slaves them- 
selves ; for their situation is little, if at all, dill^rent 
from what it would have been had they never been 
carried from their native colony ; and are ex- 
posed to no unusual hardships or oppression in conse- 
quence of their change of residence. It may l>eKaid, 
indeed, that they have to perform serious additional 
labours for their warlike masters ; but this objection 
will disappear when the minute division of labour 
among ants is taken into account, and when we con- 
sider that these slaves arc commonly very numerous. 
Above all, it is to be recollected that the s|)ecie8 of 
ants captured appear to place their chief pleasure in 
incessant labour, and would be as miserable,, if com- 
pelled to be idle, as the poor animals which we see 
confined in menageries without space for exercise. 

* Huiier; ut tupra, 271. 
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The warrior ants, on the other hand, seem to have 
as much dislike to any sort of labour but war, as the 
barbarous Spartans of old ; and, when not in active 
service in the field, they seem to be as helpless as an 
Otahcitaii prince. Tlicy arc apparently incapable even 
of feedin«r themselves, an office which is always per- 
formed by the slaves, on whom therefore they depend, 
not only fur house and home, but even for existence ; 
and so faithful arc these devoted negroes, that tliey 
seem to iK’^rudge no exertion in providinp^ for their 
masters. In their turn, however, they also exercise 
authority ; for they will not permit them to leave the 
coioiiy alone, nor before the proper season ; and when 
they return from a predatory excursion without the 
expected booty, they meet with a very cold reception, 
and are often refused admission, or dra^p^ed out 
apfain if they presume to enter. In these cases, the 
slaves are evidently the masters, and in no case are 
the latter ever observed directing their employments 
or keeping them to their work. 

Anxious to learn whether the warrior ants could 
subsist by their own exertions without the assistance 
of slaves, Huber tried the experiment of isolating 
them, to a.scerlain how they would proceed. “1 
enclosed,” he tells us, “thirty of the legionary ants 
{F. ntjesrenti), with several pupa* ami larvic of their 
own species, and twenty pupa* belonging to the 
negnies, in a glass box, the bottom of which was 
eov(rrc<l with a thick layer of earth. I placed a little 
honey in the corner of their prison, and cut oft* all 
a.ssociatiou with their auxiliaries. At first they ap- 
peared to pay some little attention to the larva* : they 
carried them here and there, but presently replaced 
them. More than one half of the legionaries died of 
hunger in less than two days. They had not even 
traced out a dwelling, and the few individuals still 
in existence were languid and without strength. 

2hS 
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I commiserated their condition, and gave them one 
of their negro servants. This individual, alone and 
unassisted, established order, formed a chamber in 
the earth, gathered together the larvas, extricated 
several young ants that were ready to quit the coudi> 
lion of pupae, and, in a word, preserved the life of 
the remaining legionaries 

Our naturalist, not satisfied with what he could 
observe on the exterior of these singular communi* 
ties, opened one of the hills inhabited by legionary 
and negro ants. The latter lost no time in carrying 
away the larvae and pups, which had thence been 
exposed, to a place of safety, and opening galleries 
which had been obstructed, while the legionaries 
appeared to look on their exertions with the utmost 
indifference, and never deigned to lend the least as- 
sistance. They seemed, indeed, so confounded at the 
altered aspect of the city, that they wandered about 
quite at random, till the negroes helped them out of 
their embarrassment by carrying them to some open 
passage. ' “ I observed one,” continues Huber, 
“ after several ineffectual windings, take the precau- 
tion of laying on the earth the legionary, who remain- 
ed in the same spot until the negro returned to its 
assistance, who, having well ascertained and examined 
one of the entrances, resumed its burthen and bore 
it into the interior. If the entrance to any gallery 
was unluckily oh.structed by a mass of earth, and the 
negro-ant wished to introduce, by tliat way, one of 
the legionaries, it quickly deposited its load, and be- 
gan clearing away the impediment, which was no 
sooner effected than the Amazon was again taken up 
and carried triumphantly into the nest. These facts 
fully ])rovc the harmony which reigns between the 
two species f.” 

* lliiher on Ants, p. 2*i7. 

f Huber, lit p. tTi, 
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By means of his artifidal glass formicaries, Huber 
was enabled to try a number of experiments upon 
these mixed communities of masters aud slaves— if 
we may continue to use terms which are not very 
strictly appropriate. He had already ascertained 
that when their habitation is not sufficiently commo- 
dious, the negroes alone, and not the legionaries, 
choose a new locality, decide upon removing, com* 
iiieiice building, and as soon as chambers are pre- 
pare<l to receive them, carry thither the legionaries 
in their mandibles. In one of his experiments be 
was witness to a similar scene, lie put the greater 
portion of the inhabitants of a mixed colony into a 
woollen bag which had a wooden tube, glazed at the 
top, litted into its mouth, and communicating with a 
glass formicary*. On the following morning some 
of* the negroes were seen leaving the bag, and 
traversing the tube ; the second day they commenced 
carrying each other, till at length there was barely 
room for the crowd of passengers going and return- . 
ing. When he found they had thus begun to 
establish themselves, he separated the bag and scat- 
tered those which still remained in it about his 
study, as well as the remainder of the nest which he 
brought in from the held. Immediately the negproes, 
who were already settled, eagerly carried all those 
that were thus scattered about the floor into the 
formicary, both their own companions and the le- 
gionaries, and turned over every clod of earth to ex- 
tricate piipee and larvsc accidentally buried, similar to 
the famous dogs which extricate travellers engulphed 
in the snows of the Alps. The legionaries, as 
usual, took no active part' in them labours ; but the 
nogro-ants appeared very solicitous to conduct them 
iiiU) (he interior of the nest, and sometimes, when one 
did not know what to do, it would implore the assist* 

* Figured in InseetArchitecture; p.269. 
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ance of a negro, which was always most willingly 
accorded. In eight days the formicary was com 
pletely peopled, when it was placed out of doors; and 
next day the legionaries actually made an expedition, 
and returned with a rich booty of negro pupm from 
a neighbouring colony. By raising the shutters with 
caution, he could now see everything that was going 
forward in the interior, and he ascertained in this 
way most of the facts which we have already de> 
tailed. Amongst other things of singular interest, 
he likewise found that there are never any negro 
males or females in these communities, but male, 
female, and neuter legionaries ; and the female 
legionary, like other species of ants, is always the 
foundress of a colony, performing in the first instance 
all the duties of a labourer, as Latreille observed at 
Brive before the discoveries of Huber. 

Huber concluded his experiments by bringing two 
legionary armies into immediate combat, by placing 
his formicary full in front of an advancing cohiniu 
from another encampment. “After a trifling com- 
bat,” he says, “ which took place at the door of the 
formicary, those in the interior went out in force, when 
the enemy’s column appeared desirous to avoid 
battle, taking at first another direction, then return- 
ing and re-entering their nest. Several ants from 
the formicary put themselves in pursuit : sonic went 
even as far as the enemy’s garrison, where they were 
retained ; two or three only escaped, and these, as I 
observed, returned in great haste. The entire army 
now left the formicary, and proceeded to the iiiixcd 
ant-hill, where 1 looked forward to a general battle ; 
but when the column had arrived to within a few 
paces of the entrance, it fell liack, with the exception 
of a small body, composcil of about three hundred 
legionary ants, who continued their route till they 
reached the ant-hill. The legionaries assembled on 
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the surface appeared extremely agitated, as if they 
had foreseen the attack irith which they were 
threatened. The combatants fought body to body ; 
but the strangers threw themselves into a gallery 
with so much impetuosity that the other could not 
restrain them. This courageous incursion did not 
succeed ; they all perished, not, however, with- 
out making great havoc; for, when 1 saw the le- 
gionaries of the natural ant-hill resume their expedi- 
tions, I found their army reduced to one half its 
original number : the formicary had not suffered so 
great a diminution*.” 

* Huber on Ants, p. 328. 
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ON THE COLLECTION AND PRESERVATION OF INSECTS 
FOR THE PURPOSES OF STUDY. 

“ I COULD wish,” says Addison, in * The Spectator,’ 
“ our Royal Society would compile a body of natural 
history, the best that could be gathered together from 
books and observations. If the several writers among 
them took each his particular species, and gave us a 
distinct account of its original, birth, and education ; 
its policies, hostilities, and alliances; with the frame 
and teYture of its inward and outward parts, — ^and 
particularly those which distinguish it from all other 
animals, — with their aptitudes for the state of being 
in which Providence has placed them ; it would be 
one of the best services their studies could do man- 
kind, and not a little redound to the glory of the 
All-wise Creator*.” Now, though we can scarcely 
consider Addison as a naturalist, in any ol' the usual 
meanings of the term, it would be no easy hisk, even 
for those who have devoted their undivided attention 
to the subject, to Improve upon the admirable plan of 
study here laid down. It is, moreover, so especially 
a]>plicablc to the investigation of insects, tliat it may 
be more or less put in practice by any person who 
chooses, in whatever station or circumstances he liap- 
pens to be placed. Nay, we will go farther; for since 
it agrees with experience and many recorded instances 
that individuals have been enabled to investigate and 
elucidate particular facts, who were quite unacquainted 
with systematic natural history, we hold it to be uu- 
♦ Spectator, No. 1 i 1 . 
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deniable that any person of moderate penetration, 
though altogether unacquainted with what is called 
natural history, who will take the trouble to observe 
particular &cts and endeavour to trace them to their 
causes, has every chance to be successful in adding 
to his own knowledge, and frequently in making dis- 
coveries of what was previously unknown. We 
adverted in a former volume to the spider, which 
M. Ptilissan, while a prisoner in the Bastille, tamed 
by means of music*; and in another place we quoted 
some observations on hunting-spiders, by the cele- 
brated Evelyn, both of which are strong proofs of 
our position, and show that though books are often 
of high value to guide us in our observations, they 
are by no means indispensable to the study of nature, 
inasmuch as the varied scene of ereation itself forms 
an inexhaustible book, which * even he who runnetli 
may read.’ It shall be our endeavour, therefore, in 
what we shall now add, to point out a few particulars 
by way of assisting young naturalists to read the book 
of nature with the most advantage. It will be of the 
utmost importance, in the study here recommended, 
to bear in mind that an insect can never be found 
in any situation, nor make any movement, without 
some motive, originating in tte insi&dt imparted 
to it by Providence. This principle when it is 
made the basis of inquiry into suCh motives or in- 
stincts, will be found productive of inany interesting 
discoveries, which, without it, might never be made. 
With this, indeed, exclusively in view, during an 
excursion, and with a little attention and perseverance, 
every walk — nay, every step— may lead to delightful 
and interesting knowledge. 

In accordance with these views, we advise the 
young naturalist to watch as &r as possible the pro- 
gress of every insect which he may meet with, from 
* See Antoine, Animaux C41cbres, i, 24. 
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the egg till its death, marking^ its peculiar food, ibe 
enemies which prey on it, and the yarious. accidents 
or diseases to which it may be ]iable,-<-the latter, ap- 
■pearing, to our limited comprehension, to be some of 
the means appointed by Providence to restrain ex* 
cessive multiplication. It is obvious that all this may 
be done (it actually has been done by an illiterate 
labourer at Blackbeath) witliout knowing the name 
of the insect observed, or the rank it holds in any 
particular system. These, however, it may be inte- 
resting for the observer to ascertain afterwards, in 
order tliat he may compare his own observations 
with those of other naturalists. At the commence' 
ment, therefore, of such investigations, it may be 
useful, when the name of an insect is unknown, to 
mark it urith spme number by way of distinction, till 
the name,.jCif it h^ve one) given it by systematists be 
discovered. . , in our own researches we have found 
these numeral names — 1, 2, 3, or A, B, C, — of con- 
siderable use, when we could not readily trace the 
names we wanted amongst the almost interminable 
synonymes to be met with in systems of classifica- 
tion. 

If we should be asked, what is the best place to 
find insects, ourmswermustbe every*where — woods, 
fields, lanes, hedge-rows, gardens : wherever a flower 
blooms or a green leaf grows, some of the insects 
which feed on living vegetables will be sure to be 
found, as will those which feed on decaying leaves and 
decaying wood be met with wherever these abound. 
In the waters, again, both running and stagnant, 
from the rill to the river, and from the broad lake to 
the little pool formed in a cow’s footstep, aquatic in- 
sects of numerous varieties may be seen. Winged 
insects, of countless species, may be seen in the. air 
€luriug their excursions in search of food, or for the 
purposes of pairing or depositing their eggs, and the 
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observation of these forms a most interesting branch 
of the study. The species which prey on animal 
substances, either living or dead, often possess such 
habits as may deter some students from attending td 
them, and yet they fulfil most important purposes in 
nature, and have furnished the distinguished natu- 
ralists, Redi, Swammerdam, Leeuwenhoeck, Rdau- 
miir, and De Geer, with highly interesting subjects 
of research. The history of many of these animals 
becomes highly interesting, from its relation to our 
domestic comfort. The house-fly, for instance, is 
said to breed amongst horse-dung; but that its 
maggots find food in other substances not hitherto 
ascertained, is rendered probable by the enormous 
numbers which are sometimes seen at a distance 
from places where they could obtain ‘the allege 
nutriment, as in Pitcairn’s Island in thn Pacific 
Ocean*, where there never was'- a himrse. With 
reference to husbandry, again, the correct history of 
many insects is perhaps still more Important, of 
which we beg leave to give one striking instance 
in the case of what is called the turnip-fly {Haltica 
Nemorum, Illiger), which is not a fly, but a small 
jumping-beetle. ** In these circumstances,” says 
Mr. W. Greaves, '* I flatter myself will be found the 
cause of the disease here mentioned: the manure 
which is taken from the farm-yard, and spread upon 
the soil already cleared for turnips, is afterwards 
turned in with the plough ; the seed is then put in, 
and nature does not rest till it is time for hoeing. 
Now, it must be obvious that manure put into the 
ground at this season of tlie year (June) must be 
full of eggs of flies, which are seen to swarm upon 
manure heaps in the autumnal season, and there de- 
posit their eggs for future generations in the succeed- 
ing years. These eggs are hatched by the heat of 
* Beechey’s Voyage in the Blfl^m. 
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the sun, when the manure is laid upon thn gffoUn^, 
or by the warmth of the earth when it is ploughed in, 
and make their first appearance in the shape of a 
caterpillar, which may be observed jumping and 
crawling on the land. The leaves of vegetables are 
their choicest food, and in turnip land, though they 
find nothing else, they find plenty of leaf, and on this 
they feed to the absolute ruin of file root*.** But had 
this writer taken the trouble to confine these dung 
maggots under a gauze cover till they were hatched, 
he would have found, instead of the halticae, some 
common two>winged files, which a simple experiment 
would have convinced him do not eat green leaves of 
any kind, being incapable thereof for want of eating- 
organs ; and our young naturalists who may wish to 
^ this will be enabled to prove to any farmer, who 
is in fear of diffusing injurious insects by manure, 
that no insects bred in dung ever touch a green leaf. 

This remark brings us directly back to our subject 
of instructing the student how to keep such insects 
as he may find, in order to study their economy. In 
the case of those just mentioned, which live in dung, 
in decayed vegetables, or in earth, when they cannot 
climb upon gl^, we have found that open ale-glasses 
or common tumblers filled with the materials among 
which they are found, and kept in a due state of 
moistness, constitute the best apparatus ; for even 
when the animals dig down, their movements can 
usually be observed through the sides of the glass. 
In the case of the meal-worm, which lives upon flour, 
the same exj^ient answers well, and the whole his- 
tory of the insect may he read from day to day by 
simple inspection. We are well aware that it is not 
common in these collecting days of ours, to take the- 
trouble of breeding any insects bendes moths and 
butterflies ; but our design being not to procure spe« 

on Agdcaltortr 
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but to lucertain &ct8, we advise the b^dingf 
of every insect whose history it is required to invest 
tigate. 

In order to succeed in this object, it will be indis« 
pensable to place the insects as much as possible in 
their natural circumstances. Those who breed moths 
and butterflies to procure specimens, feed them in 
boxes, into which a branch of the plant each feeds on 
is placed in a straight-necked phial of water, to keep 
it fresh. We have found it preferable to give them 
fresh leaves twice or thrice a day, for the plants kept 
in water are apt to scour and kill the insects. When 
we have been unprovided with boxes, we have used 
ale-glasses or glass tumblers with success, either turn* 
ing them bottom upwards, and admitting air round 
the edges by inserting slips of card, or covering them 
with gauze at top. Such glasses seem to have been 
the chief apparatus used by Rdaumur, Bonnet, and 
De Geer, in those researches which are quite un* 
rivalled in our own days. Small pasteboard boxes^ 
like those made for ladies* caps, answer very well 
when covered with gauze. 

The breeding-cage employed by Mr. Stephens he 
has thus described The length of the box iS 
twenty inches ; height twelve ; and breadth six ; and 
it is divided into five compartments. Its lower half 
is constructed entirely of wood, and the upper of 
coarse gauze, stretched upon wooden or wire frames ; 
each compartment has a separate door, and is, more- 
over, furnished with a phial in the centre, for the 
purpose of containing water, in which the food is 
kept fresh; and is hatf-filled with a mixture of fine 
earth and the dust from the inside of rotten trees, the 
latter article being added for the purpose of rendering 
the former less binding upon the puptB*^ as well as 

* The French naturalists use fine dry sand. See * Manuel di) 
Naturaliste I’reparateur/ 
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highly important for the use of siidi larva as con* 
struct their cocoons of rotten wood. The chief ad- 
vantages of a breeding-cage of the above description 
are the occupation of less room than five separate 
cages* and a diminution of expense, both important 
considerations when any person is eng^aged exten- 
sively in rearing insects. Whatever be the construe* 
tion of the box, it is highly necessary that the larve 
be constantly supplied with fresh food, and that the 
earth at the bottom should be kept damp. To ac- 
complish the latter object, I keep a thick layer of 
moss upon the surface, which 1 take out occasionally, 
perhaps once a week in hot weather, and once a 
fortnight or three weeks in winter, and saturate 
completely with water, and return it to its place : 
this keeps up a sufficient supply of moisture, without 
allowing the earth to become too wet, which is 
equally injurious to the pups with too much aridity. 
By numbering the cells, and keeping a register 
corresponding with the numbers, the history of any 
particular larvs or brood may be traced*.” 

We prefer glass sides to the cells, with gauze 
doOra, opening above, rather than at the sides, ac- 
cording to the following figure f. 



Breedingweage, with ganse doors and glass sides. 

Some of the beautiful experiments of Bonnet and 
Udaumur suggested to us the idea of supplying in- 
• ingpen’s * Instructioiu,’ p. I3. f J.|l. 
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sects \vith ^wing food. Instead either of gathered 
leaves or blanches kept flash in water ; and we have 
in several iivstances, particularly in town, where We 
could not always procure fl'esh food for our broods 
when wanted, kept plants growing in garden*pot3, 
and either confined the insects by means of gauze, 
or surrounded the pots with water, to prevent their 
escape. We have since carried this somewhat far* 
ther, having procured young plants of forest and 
orchard-trees and shrubs, and planted them iii 
garden-pots, which are plunged, as the gardeners 
term it, to defend them flt)m drought, and are ready 
for any experiment we choose to make. These, be- 
sides, have the advantage of attracting into the 
garden where the pots are plunged the insects pe^ 
culiar to the several trees-; aqd when we say that the 
space occupied is only about thirty or forty feet in 
length, by two in breadth, while none of the trees 
are sufiered to get above two or three feet high, we 
apprehend that few persons, who have any garden at 
all, will find such a plantation unsuitable to their 
convenience, if they are disposed to such pursuits. 
Herbaceous plants can, for the most part, be pro- 
cured and planted at any season they may be re- 
(|uired, and hence it is not so necessary to keep any 
collection of them growing; whereas the trans- 
planting of trees in summer is most likely to kill 
them*. 

This plan has. besides, the peculiar advantage of 
putting it in our power, by means of sufficiently 
ample gauze coverings,, to make moths, butterflies, 
and other insects deposit • their ^;gs under our eye 
on the plants or trees on which they would do sq 
when at liberty, — an interesting part of insect history, 
which, on account of the difficulties of research, is ^ 

yet very imperfectly known. * 

♦J.R. 
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It would be in vain for us to attempt to enumerate 
the various plants* trees, and other things oh or in 
which the larve or perfect insects should be sought 
for, as such an enumeretion would necessarily be 
nearly as extensive as the number of known spedes. 
A useful little French work, by M. Brez, entiUed 
JFlore de» Jnsectophilest was published about fcnty 
years ago, contaimng a systematic list of plants, 
with the peculiar insects found on each, and though 
recent discoveries render it very imperfect, it may 
still be consulted with advantage. But, with all 
the information we can procure, the ' remarks of 
Addison, in the paper we have quoted, still hold true, 
that ** Seas and deserts hide millions of animals 
from our observation ; innumerable ' artifices and 
^ratagems are acted in the howling wilderness, and 
in the great deep, that can never come to our know- 
l^ge. Besides, that there are infinitely more spe- 
cies of creatures which are not to be seen without, 
nor indeed with the help of the finest glasses, than 
of such as are bulky enough for the naked eye to 
take hold of. However, from the consideration of 
such animals as lie within the compass of our know- 
ledge, we might easily form a conclusion of the rest, 
that the same variety of wisdom and goodness runs 
through the whole creation, and puts every creature 
in a condition to provide for its safety and sub- 
sistence, in its proper season*,” 

Looking minutely at all the leaves, flowers, and 
stems of plants and trees, and prying into every 
comer where insects may lurk, is one means of dis- 
covering their haunts, — the only one, indeed, with 
respect to many species ; but collectors are* not sa- 
tisfied with a process so necessarily slow, and take 
various means for expediting the capture of numbers, 
rather than observing the natural movements and 
* ‘ Spectstor,’ No. 111. 
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dispositions of a few. We may advantageously adopt 
these methods when we wish to furnish our cages 
with live insects, in order to study their econmny. 

One of the most useful and handy instruments for 
this purpose is an umbrella. In walking through a 
meadow, for instance, where the grass is not too 
short, we may stretch the umbrella, hold, the hollow 
side uppermost, and push it through the grass, when 
the insects which may be above its level will fall into 
the trap. In this way we have procured the cater- 
pillars of saw-flies, moUis, and butterflies, which 
feed on grass and. on the other herbage in meadows, 
where we might probably have searched for them in 
vain by the eye. The sides of drains and ditch- 
banks may be trailed in the same manner. The 
butterfly-nets, to be afterwards described, may be 
used in the same way, and are, we think, superior 
to the a.pparatus invented by Mr. Paul, of Starston 
in Norfolk, for taking the turnip-fly. 

The umbrella is equally useful for holding under 
the branches of shrubs and trees, which ought to be 
beaten smartly over it with a strong walking-stick, 
the shock of the strokes causing the insects to drop 
down. This, however, will only answer for the 
smaller and lower branches : when it is required to 
beat the higher boughs, a long pole must be used, 
with a sheet or a piece of canvass spread under the 
tree. The tops of the taller plants may be shaken 
by the hand over the umbrella. 

When insects are thus found, it will be necessary 
to secure them, iii oeder to take them to the cages 
uninjured, to be provided with a number of pill- 
boxes, with pin-holes drilled in them to admit air, 
and to introduce, particularly along with caterpillars, 
a bit of the fresh leaf or other substance upon which 
they have been feeding. We prefer sepiuate, small 
boxes for such purposes, to the larger larvs-box in 
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use amon^ collectors ; since we can by their means' 
more readily remember the different plants on which 
several species were found, besides avoiding the 
risk of one species devouring another, — an incident 
not uncommon among the caterpillars of moths, as 
we have recorded in a former page. The collec> 
tor’s larvse-box is an oblong chip bos, such as 
is used for wafers, with a gauze lid for air, and a 
hole at one end, furnished with a stopper, for in« 
troducing the larve. 



a, Larvao-box; and b. Pocket eolleeting box. 

For water-insects a net, similar to a fisher’s land-> 
ing net, is employed, fixing it to a long pole, and 
raking with it through every piece of water within 
reach. The net which we have had constructed con- 
sists of an interior lining of gauze, as strong as it can 
be procured, with a strong fish*net on the outside to 
.strengthen this. When canvass is used, the water 
does not escape through it with sufficient facility. 
Many interesting water-insects, however, may be 
procured by mere inspection of water-plants, particu- 
larly the under-sides of their leaves, at the ^ges of 
ditches, ponds, canals, rivers, and lakes, and when 
the water is clear, by examining the bottom of the 
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channel. In consequence of aquatic insects, for the 
most part, preying upon one another, they are usually 
very nimble in their movements, so that it requires 
considerable dexterity and quickness to entrap them. 
For the same reason a number of phials, containing 
water, will be as requisite to carry them as pill-boxes 
to carry the land-insects. But when they are kept in 
wine or ale-glasses, and supplied with food, they fur- 
nish excellent materials for interesting observation. 
It is easy, indeed, in this way to have several suc- 
cessive generations, and when gnats’ eggs are pro- 
cured the whole history of these curious insects may 
be traced with little difficulty. When the pups are 
observed to be about to be transformed into winged 
insects, a gauze covering may be employed to pre- 
vent their escape. 

Analogous to the water-net in size and construc- 
tion is the butterfly-net, which is chiefly used on 
the continent, though seldom, we believe, in this 
country. It consists of a hoop, about a fopt in 
diameter^ of brass or iron wire» jointed or not, so atf 
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to fold up into a narrow compass, with a bag-net of 
gauze or thin ihuslin, two feet deep, attached to it. 
This is screwed into a pole about six feet long, for 
ordinary purposes ; but for the purple emperor but-* 
terfly (Jpatura frit), and other high-flying insects, 
thirty feet is not too long. 



Batterfly net. 

The instrument chiefly used for the same purpose 
in this country is much more unwieldy, though more 
easily managed by the inexperienced. It is a clap- 
net*, similar to a bird-catcher’s bat-fowling-net, but 
of slighter materials. The rods of the one which 
we use are about fire feet long, when the three 
pieces are joined by means of brass ferules. They 
ought to be made, tapering like a fishing rod, of hazel 
or any tough wood, with two bent pieces of cane at 
the end, tightly fitted in so as not to slip when the 
apparatus is used. The net may be made of fine 
white muslin, for small insects ; but green gauze is 
best for moths and butterflies, the edges being bound 
with broad tape all round, so as to form a place for 
the rods to slip in. When the net is mounted, a rod 
is held in each hand, and the whole spread out so as 

* This and all the other instruments here described are to bb 
procured of Mr. HolmeS| 2, Sldney’s-alleyi Leicester-stjuare. 
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to intercept insects on the wing, which are secured 
by clapping the rods together. A litde practice will 
render this easy, except when there is much wind, 
and in that ease few insects fly. It is no less useful 
for throwing over insects when they alight on low 
flowers, and in this way we have caught some very 
fine butterflies and moflis. 



Clap-net. 


An instrument still more used by coUeetors than 
any of the preceding is the net^forceps, which may 
be readfly constructed out of an old pair of curlings 
irons, such as have rings for the finger and thumb, 
binding these with silk or cotton to prevent their 
hurting the hand. To the blades of these, hoops 
should be fitted, covered with fine gfauze, and made 
to close accurately when moved like a pair of scissors. 
It requires some experience and dexterity to catch 
nimble insects with these ; but it is indispensable for 
a collector to acquire this skill. Without opening 
them at all, the forcqjs may be used for securing an 
insect when alighted on a wall, or other flat surface, 
by merely covering it j for which purpose some eol* 
lectors also use a ring-net. We are of (q[>inion, 
Imwever. tiiat it is more convenieiiA to have kw in- 
Etrumeats, for iaulti{dicit; only wrves to embarrass* 
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Ring-net. Net>fofcepi» 


We hare taken a great number of insects by means 
of a pill'box, putting the lid on one side and the bot- 
tom on the other side of a leaf, and suddenly shutting 
in both the insect and the part of the leaf it was 
sitting on. When a small moth, again, ov other 
insect, is resting on a wail, a pane of glass, or the 
smooth trunk of a tree, we take off the lid of a pill- 
box, cover the insect with the bottom part, which we 
move backwards and forwards till the insect takes 
refuge from the annoyance at the very bottom, when 
we cover it as quickly as possible with the lid. This 
is by far the best way of taking small moths, for their 
delicate plumage is not injured, as it must inevitably be 
when they are touched even in the most gentle way. 

We purchased last year, in Faris, a pair of insect 
forceps, which do not seem to be known to our col- 
lectors, but which we have found exceedingly useful 
for taking beetles and other insects out of holes where 
they cannot be otherwise easily reached. The instru- 
ment is made of steel, and resembles a pair of large 
scissors. In some, the handle-rings are like those of 
scissors, on a line with the blades; in oUiers, they are 
at right angles to these. The pliers used by our col- 
lectors are much inferior in utility, being too small, 


PKfiSBftVATlON 6F tNSE(STS. > 

short, and slender. The French instrument is further 
useful for seizing venomous or dangerous insects. 
In other cases the fingers alone are often sufiicient, 
and for minute beetles a wetted finger. ^ 



at FrencK beetl«-forceps; and Pliera* 

In order to get at beetles and larvs which feed 
under the bark, or in the wood of trees, and also 
under ground, the instrument which we have found 
most convenient is a very strong clasp-knife : one 
which has a saw-blade, a hook, a file, and other in- 
struments in the same handle, is preferable; but 
most of the London collectors use what is called a 
digger, and first,' if we mistake not, described by 
Mr. Samouelle, in his Compendium. It is made of 
steel, of from twelve to eighteen inches long, forked 
at the extremity, and fixed into a wooden handle. 



Dia«n 

In addition to this, we recommend a long slip of 
Very thin and nanow whalebone, which may be in- 
troduced into the holes of such insects as burroMr in 
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In the case of insects tenacioas of life, such as some 
moths, particularly females which have not dej^* 
sited their eggs, piercing their breast with a pin dipt 
in nitric acid will instantly kill them. After killing 
dragon-flies the intestines must be carefully removed, 
otherwise the colours will all become black.. 

To fit insects for a cabinet, they require to be id, 
as it is termed ; that is, all their parts must be placed 
in the manner best fitted to display them. For this 
purpose each is pierced, when dead, with an insect- 



Setting^iiMdlci md brask; tritb tba nwlliod of nettinfr imactii. a. Swal* 
ievir-taUad bl|ttohly iPapifif utaeMwO i A Wiwpi e, Bettk, ^ . 
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pin, a fine slender sort, manufactured on purpose*. 
Beetles ought to have the pins passed through the 
shoulder of the right wing-case, and butterflies and 
other insects through the corslet, on a right line with 
the head, and a little back from it. While the insect 
is fresh and flexible, the legs and wings are to be 
stretched out with a setting -needle, or a large pin 
bent at the point and fixed into a wooden handle, 
then stuck upon a board covered with cork and 
paper, and kept in their proper position by means of 
pins and braces till they become dry and stiff. The 
braces are made with slips of fine card, or thick hot- 
pressed paper, stuck through at one end with a 
strong pin. When insects have become stifiP before 
being set, they may be rendered' flexible again by 
covering them over for several hours with a damp 
cloth, which, however, must not be permitted to touch 
them. A camel-hair pencil is used for brushing off 
■dust The mode of setting will be best understood 
from the figures. 

When insects are very small, as piercing them 
with a pin would destroy them, it is usual to gum 
them on a slip of card or cut wafer, and to arrange 
this in the cabinet Minute beetles and flies may 
thus be preserved, us is shown in the figures. 



Method of monating gm»U iueefe. 

The setting-board ought to be kept where there is a 

* To be had of Hales, Great DoveMtreet, Southwark ; u4 
of Ouraford and Ca, OncecbuKh-stree^ London. 
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free ventilation of air till the set insects are thoroughly 
dry ; but it is necessary that it be also out of the 
reach of spiders; for we have in several instances 
had our speciniens> while drying, mutilated and de- 
stroyed by these prowlers. The most convenient 
apparatus is an upright box, with grooves, into which 
the setting-boards may slide, with the door and the 
side of the box opposite to it covered wiUi gauze. 



Setting-board frame. 

No other preservative is wanted, after the insects 
are set and dried, except to keep them from damp, 
to put a little camphor in the cabinet-drawers to 
prevent mites, and to take care to prevent them'from 
being destroyed by the larvae of some small moths and 
beetles, which the camphor will not do, nor anything 
else with which we are acquainted. We had once 
a whole drawer of insects destroyed by mice. Glazing 
the drawers of a cabinet, and occasional careful in- 
spection, will be indispensable to keep a collection 
in good condition. 

The cabinet may consist of more or fewer drawers, 
according to the extent of a collection. The most 
convenient dimensions of the drawers are from a 
foot to eighteen inches square, and two inches deep ; 
and the best wood is mahogany, cedar, or wainscot, 
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deal being apt to split or waip. The doors ought 
to have velvet glued round the edges, to keep out 
dust and suiall insects. The bottoms of the drawers 
are lined with sheet cork, about a sixth of an inch in 
thickness, made uniformly smooth by filing, and 
having white paper pasted over it. 

Where a cabinet has not been procured, collectors 
make use of store boxes, made on the principle of a 
backgammon board, each leaf being about two inches 
deep, and lined with cork and paper. These are 
convenient, also, for travellers sending home insects 
from a distance. 

The specimens are best arranged i|| columns from 
top to bottom of the drawers, wiih the names attached 
to each.. We are unwilling, amidst the great variety 
of systems, to recommend^any particular one as the 
best ; and prefer leaving our readers to choose for 
themselves, by giving the outlines of the principal 
classifications whi^ have been proposed from the 
earliest times till the present day. 
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SYSTEMATIC ARaANOEMENTS OF INSECTS. 

When we consider that the number of known spe- 
cies of British insects alone amounts to more than 
ten thousand, bein^ about six times more than the 
species of our plants — that is, six species of insects, 
on an average, to each species of plant— it will be 
obvious that, in a collection of specimens, some sys- 
tematic order of arrangement will be requisite ; 
though, for purposes of out-door study of manners 
and economy, nice distinctions are less indispen- 
sable, as appears from the beautiful and successful 
researches of Reaumur, Gould, Lyonnet, Bonnet^ 
the Hubers, and other distinguished inquirers, who 
paid little or no attention to the minutise of clas- 
sification. In consequence, however, of a course 
diametrically opposite having been pursued by other 
naturalists of celebrity, we consider it our duty to 
warn our readers against the error of considering 
arrangement the sole end and aim of study ; whereas 
the correct view of the matter, as we understand it, 
is not to neglect or discard system, as was done by 
Rdaumur and Bonnet, but to make it subservient to 
such details of causes, motives, and effects, as we 
have endeavoured to exemplify. In every page of 
these volumes we have accordingly kept systematic 
distinctions closely, though subordinately, in view. 
We shall now give a brief sketch of several classifica- 
tions of insects, invented by celebrated writers, from 
the earliest times. 



TBK WIMG 8T8TBM, 


381 


THE WINO SYSTEM. 

The illustrious Aristotle, almost the bnly genuine 
naturalist among the ancients, seems to have been 
the first who distinguished insects by their wings, — 
a principle followed with greater minuteness, in recent 
times, by Linnsus and De Geer. Aristotle does not, 
indeed, put his system in a tabular form ; but, for 
the sake of brevity, we shall draw up a thble, founded 
on Indications in his admirable History of Animals. 

AristoU^s ClwificaAion, 

I. Winged Insects ( PUrota ^ or Pt ^ ta ). 

1. With wing-cases — ^beetles (Coleoptera). 

2. With coriaceous wings— grasshoppersfPetfohtod^. 

3. Without jaws— bugs (Astomatq). 

4. With powdery wings— moths and butterflies . 

(Pst/chof). 

5. With four transparent wings (Titnqttera). 
Without stings, and larger— dragon-flies. 

With stings — bras and wasps (Ojpisthocmtra). 

6. With two wings' (Diptera). 

Without mouth-piercers, and smaller— flies and 
crane-flies. 

With mouth-piercers— gnats and g^d-flies (Em’ 
prosthocentra), 

II. Wingless Insects. 

1. Occasionally acquiring wings:— 

Ants (Myrmices). 

Glow-worms (Pygolampides), 

2. Without wings (ApteraJ. 

Linnaus*s Classification. 

I. Winged Insects. 

1. With four wings : — 

a, Upper wings more or less crustaceous ; the 
under wings membranaceous, 
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Upper wings quite crostacepus, and not over* 
lapping— beetles (Ccleoptera). 

Upper wings semi-crustaceous, and over-lap* 
ping— bugs and grasshoppers (Hemptera), 
bt Upper and under wings of the same texture. 
Wings covered with small tiled scales— butter- 
flies and moths (Lepidoptera). 

Wings membranaceous and naked. 

Without a sting— dragon-flies, &c. (Neih 
roptera^. 

With a sting— wasps, bees, &c. (Hytmmpr 
iera), 

2. With two wings .•—Flies, gnats, $ec. (DipteraJ, 
II. Wingless Insects ( ApteraJ , 


De Geet^t Classification, 

I. Winqeu Insects. 

1. Wims four, without wing-cases 

a. Wings covered with scales ; tongue spiral- 

butterflies and moths. 

b. Wings naked and membranaceous— May-dies 

and cad<hs-dies. 

c. Wings equal, membranaceous, and netted ; the 

mouth with teeth — dragon-dies and lace- 
winged dies. 

d. Wings unequal ; nervures placed lengthwise ; 

mouth with teeth ; and the females having 
a sting or ovipositor — bees, wasps, ants, 
ichneumons, saw-dies, &c. 

€, Wings niembranaceous ; the tongue bent under 
the throat — tree-hoppers, &c. 

2. Wings two, covered by two wing-cases 

a. Wing-cases partly coriaceous and partly mem- 

branaceous, overlapping each other ; tongue 
bent under the throat— bugs, &c. 

b. Wing-cases coriaceous, or somewhat crusta- 

ceous and wing-like, overlapping: mouth 
with teeth— locusts, crickets, and grass- 
hoppers. 



■FBB LOCALITY SYSTBtf. 


e. Wing-cues hard and orustaeeous, not over- 
lapping, covering the under ivings ; mouth 
vrith teetb^beetles. 

3. Wings Udo, without win^oasss .*•— 

a, T^o membranaceous win^, and twO poisers 
behind these ; mouth with a tongue, but no 
teeth — ffies, ^ats, &c. 

h, Two membranaceous wings in the male, but 
no poisers, tongue, lior teeth ; no wings in 
the female, but a tongue in the breast— 
vine-louse, &e. 

II. Wingless Insects. 

1. Undergoing iran^ortnationi’^ 

With sK legs, and the mouth having a tongue- 
fleas. 

2. Undergoing no iran^ormatims 

a. With six legs, the head distinei from the 

trunk — white ants, &c. 

b. With eight or ten legs, and the head not dis- 

tinct from the trunk — spiders, crabs. See. 

c. With fourteen or more l^;s, and the head 

distinct from the trunk— centipedes» wood- 
lice, &C. 


THE LOCALITY SYSTEM. 

Tub next system, in order of time^ reckoning from 
the period of Aristotle, is taken, not from the struc- 
ture of insects, but the places they frequent. We 
owe the first sketch of an arrangement on this prin- 
ciple to the great naturalist of Italy, Ulysses Aldro- 
vand, whom it has been the recent fashion to decry 
as a collector of fables; but whose voluminous works, 
written in* Latin, and never, we believe, translated, 
must always be consulted with admiration by every 
genuine inquirer, aa a mine, of mfiMination altogether 
miraculous as i^e production of one man. 
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AldrwanHs dltasificaJUon. 

I. Lavd Insects (Terrestria), 

1. (Pedata) 

■ a, With wings {AlataJ. 

Without wing-cases (Anelytra). 

Witti membranaceous wings (Membranacea), 
Honey-making (Famfica). 

Not honey-making (Non fax>iflca). 

With scaly wings (Fariium). 

With wing-cases (ElytrotaJ, 
ht Without wings (Aptera), 

With few feet (Paudpeda). 

With many feet (Miutipeda), 

2. Without feet (Apoda). 

II. Watee Insects (Aquatica). 

1. With feet (PeiAta) : — 

a. With few feet (Paudpeda). 
h. With many feet (MmtipedaJ, 

2. WiVumtfeet (Apoda). 

Vallisnieri’s Classification. 

I. Plant Insects (Insetti, che annidcmo nelle pianie 
■e le divorano). 

II. Water Insects (Insetti, che nuotano, crescono^ 
vivono, e sempre ditnorano ne' soli Jluidi). 

III. Insects inhabiting Earthy or Mineral Substances 

(Insetti, che si trovano dentro i marmi, sassi, 
Crete, ossa, e conchiglie). 

lY. Insects inhabiting Living Animals (Insetti, che 
farmo dentro, o sopra i viventi*). 

Fabricius’s Geographical Classification. 

This celebrated systematic writer divides the globe 
into eight insect climates - 

1. Indian. 5. Northern. 

2. Egyptian. 6. Oriental. 

3. Southern. 7. Occidental. 

4. Mediterranean. 8. Alpine. 

* Espetienze ed Osservazioni, p. 42; 43 j 4to^ Padova^ 1726< 
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LatreiUe’s Geographical Clamjlcaiion. 

This celebrated French systematist has written a 
curious and ingenious paper on the Geography of 
Insects, as a companion to Humboldt’s famous 
Geography of Plants. He divides the globe into 
twelve insect zones or climates, thus 

I. Arctic, all North of the Equator. 

1. Polar. 5. Suprartropical. 

2. Sub-polar. 6. Tropical. 

3. Superior. 7. Equatorial. 

4. Intermediate. 

II. Antarctic, all South of the Equator. 

1. Equatorial. 1 4. Intermediate. 

2. Tropical. 5. Superior. 

3. Supra-tropical. 

Connected with this subject is the doctrine of 
Representation and Replacement, by which it is 
maintained, that when a particular species of insect, 
or other animal, is not found in two several coun- 
tries or districts, such as Britain and New England, 
it is represented or replaced by some species resem- 
bling it in form and in function. Taking a more 
popular example than insects furnish, it is held, ac- 
cording to this system, that the puma of America 
replaces the lion of Africa, or that the pecari repre- 
sents in Mexico the hog of Europe. 

THE TRANSFORMATION SYSTEM. 

Bv consulting our previous volume on Insect Trans- 
formations, it may be seen that there are considerable 
diflferences in this circumstance among various species. 
These, the illustrious Swammerdam, whose accurate 
observations are now as valuable as when they were 

S h 
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made nearly two centuries ago, has made the basis 
of his system. 

StoammerdanCf Ctaaiijicaiiottt 

I. Transformations immediate, the insects beinghatched 
perfectly formed — ^fleas, spiders, &c. 

II. Transformations talcing place under a covering*— 
locusts, crickets, bugs, dragon-flies. May-flies, &e. 

III. Transformations with a pupa-case intermediate *— 

■ beetles, bees, wasps, saw-flies, gnats, &c. 
Transformations in the pupa state obtected — moths 
and butterflies. 

IV. Transformations in the pupa state— coarctatcr 
ichneumons, flies, &c. 

Rap and JFillughhy^H ClamJicaUon, 

I. Insects undergoing no Transformations 

(’Afieran6p<pte7a), 

1. Without feet (’Aa-«J«);— 

.a. Land Insects, including worms, Sec. {Ter* 
restria), 

b. Water Insects, including Leeches, &c. (Aqua- 
tica). 

i. With feet (Pmsia .) : — 
a. With six feet (Hexapoda). 

Land Insects (Terrestria). 

Larger, including lignivorous larvse (Majora). 
Less, including lice and springtails (Minora). 
Water Insects, including the river shrimp 
(AquaHcaJ. 

h. With eight teet (Octopoda). 

With tails— scorpions (Caudata). 

Without tails — spiders, mites (Non caudata)..^ 
0, With fourteen flset— woodlice 

* In explaioing Swamnerdam's system, Kiri»y and Spence use 
the terms of « complete” and ” incomplete,” which are not ia 
^ original. 
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d, With twenty-four feet, 

e. With thirty feet. 

/, With many feet (n«xinr4«). 

■Land Insects (Terresimi). 

With a roundish body->milIepedes (Tereti 
sea subrotundij. 

With a flat or compressed body— Hsentipedes 
(Plano seu compresm). 

Water Insects (AquaHca). 

With a round body (Corpora tereti),\ 

With a flat body (Corfpre planq). 

With a double tail (BicaudcdumJ. 

II, Insects unoeuooino TaANSPORMATioNs, 

(Merafiop^Hfteva), 

1. Transformations instantaneous (Transmutatio 

instantanea) :-t- 

a. Lace-winged flies (Libellce seu Perleojt See* 

b. Wild bugs (Cimices sylvestresj. 

c. Locusts and mantes fliocustee). 

d. Field-crickets (GryUi cempestresf 

e. Hearth-crickets (GryUi domestieij^ 

f. Mole-mcket (Gryllo taUpa), 

g. Tree-hoppers (Cicada}), 
n. Cock-roaches ^lattee). 
i. Crane-flies (Tipulea), 

k. Water-scorpion (Scoirpius aquaUcus), 

l, Water-flies (Muscas aquaticeej. 

m, May-flies (HemerobiiJ. 

n. Ear-wigs (Forflcula seu Aurietdaria). 

2. Transformations twofold (Metamorphosis du- 

plex) 

a. With wing-cases — ^beetles seu Vor 

gini pennia). * 

h. Without wing-cases (’AmXiwj*). . 

With mealy wings — butterflies and moths 
(Alis farinaeeis). 

With membranaceous wings— beeSt flies (AHs 
fnembranaceisj. 

With two wings (Anrrv*). 

21.2 
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With four viuEs (TtmivigK). 

Gregarious (Ghregaria). 

Making honey-bees, &c. (MtUifica), 

Not making honey (Non 
Solitary (Solitaria). 

Bee-formed (Aptfomia). 

Wasp-formed (Vetmfomia), 
Butterfly-formed (Po^ionifomia). 

With an ovipositor (SeticoatdeB seu Tripilia). 


THE CIBARIAN, HAXILLARV, OR MOUTH SYSTEM. 

Fabricius, a Danish systematic writer of high cele- 
brity, emulous of the fame of Linnseus, conceived the 
idea of classifying insects according to the structure 
of their mouths, or their feeding organs (Irntru’ 
mmtq cibaria). 

FabrieiuPs Clmijtcation, 

A. 

1. With the lower jaws naked, free, and carrying 

palpi— beetles (Eleutheratq). 

2. With the lower jaws covered by an obtuse shield 

or lobe— locusts, crickets, &c. (Ulonata). 

3. With the lower jaWs jointed at the base, and joined 

with the lip--lace-wing flies, &c. (Synistata). 

4. With the lower jaws horny, compressed, and often 

elongated — bees, wasps, &c. (Piezata.) 

5. With the lower jaws horny, toothed, and having two 

palpi— dragon-flies, &c. (OpontataJ. 

$. With the lower jaws homy, vaulted, and no palpi 
—centipedes, wood-lice, &c. (Mitosata), 

* B. 

7. With the lower jaws homy, and armed with a 

claw— spiders, 8ie.-(UnogataJ, 

C. 

8. With many jaws within the lip, the palpi mostly 

six (PolygomtaJ, 
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9. 'With many jaws, without the lip doring the month, 
(KleistagnathaJ. 

10. With many jaws without the lip, oovered by palpi, 

(Exoehmtq). 

D. 

1 1. Month with a spiral tongue,between reflected ^lalpi— 

butterflies and moths (Glossata). 

12. Mouth with a rostrum and a jointed sheath— bugs, 

&c. (Byngota). 

13. Mouth with a sucker without joints— flies, &c. 

(AnUiata), 

Cuvier* a Clasaificalion. 

I, Insects with Jaws. 

1. Without wings— crabs, spiders (Gnaihoptera). 

2. With four equal wings— dragon-flies, &c. (Neur- 

optera). • 

3. With four unequal wings— bees, wasps (Bgmm- 

optera). 

4. With wing-cases— beefles (Coleoptera). 

5. With four straight wings— crickets, &c. (Orr 

thoptera). 

II. Insects without Jaws. 

1. With upper wings of unequal, condstence— 

bugs, &c. (Hemiptera). 

2. With powdery wings —butterflies and moths (Xe- 

pid/yptera). 

3. With two wings— flies, Sec. (Dipteru), 

4. Without wings— fleas, mites, See. (Aptera), 

Lamarck'a Claanjication, 

I. Insects with Jaws. 

1. With wing-cases — ^beetles 

2. With straight-wings— crickets, &c. (Orthoptera). 

3. With four equal wiqgs— dragon-flies (Neurop^ 

tern), 

n. Insects with. Jaws and a sout of SvcsifR. 

4. With four unequal wings— bees, 8se. (^ymen- 

optera). 

21,3 
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III. Insects with no Jawb.but havino a Suckee. 

5. With powdery wings— moths, &c. (Lepidbptera), 

6. With upper wings of unequal consistence- 

bugs, Kc. (Hemiptera). 

7. With two wings — flies, &c. (Diptera). 

8. Without wings (Aptera). 


THE OVARY, OR EGG SYSTEM. 

It has been recently proposed to arrange all animals 
according to tlie structure, &c. of their eggs (ova ) ; 
and, in accordance with this principle, an ingenious 
arrangement has been constructed by a venerable 
and enthusiastic inquirer, from which we shall give 
what relates to certain insects forming the eighth 
class. 


Sir Everard Home's Classification. 
Metamorphog enoa, 

Having the embryo produced from an egg which is 
formed in the ovarium, subjected to transformation, 
and breathing by air-tubes {spiracuia ) ; heart wanting ; 
blood white. 

1. The embryo developed from eggs attached under 
the tail. Lobster (Cancer). 

2. The etnb^o developed from eggs carried upon 
the anterior ^et. Spider (ArmeaJ. 

3. The embryo developed from eggs deposited under 
the cuticle of the skin or stomiach. Gadfly 
(CEstrusJ. 

* 4. Embryos developed from eggs for several ge- 
nerations, impregnated at the same time. Plant- 
louse (Aphis). 

5. Embryos, produced from eggs of one mother, 
that compose the whole republic. Bee (Apis), 

6. Embryos from eggs deposited under water. The 
vatet-^aoth (PhrygaHeq),'i:i 
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THE ECLECTIC, OB MODERN SYSTEM. 

M. Clairvillb appears to have first conceived the 
idea of uniting the principles of several of the pre- 
ceding systems, an idea which has been followed up 
by Latreille, Dr. Leach, and Mr. Stephens. 

ClairvUle*s Classification. 

I. Winged Insects (PterophoraJ. 

1. With jatos : — 

a. With wing-cases (Elytroptera). 

b. With coriaceous wings (Deratoptera). 

c. With netted wings (Dictyt^tera). 

d. With veined wings (PKlebopteraJ. 

2. With suckers (Haust^ata) - 

a. Wings with poisers (Hedteriptera). 

b. Wings powdeiy (Lepidoptera). 

c. Wings partly opaque and partly translucent 

(Hemimeroptera). 

II. Wingless Insects (Aptera). 

]. With a sucker (Haustellaid). 

With a sharp sucker (Rophoptera). 

2. With jaws (ManMbulata), 

With legs formed for running (PododuneraJ. 

LatreUlds Classification*. 

1. Insects with more than Six Feet, and 
WITHOUT Wings (MyriapodaJ. 

1. With many jaws — wood-lice (Chilognixtha). 

2. With many feet — ^millepedes (Chd^pbda). 

11. Insects with Six Feet. 

Without wings : — 

a. With organs of motion like feet (Thysanura). 

b. Mouth with a retractile sucker (Parasita). 

c. External mouth with a jointed tube enclosing a 

sucker (Suetoriq). 

With four wings 

A, Upper wings crustaceous or coriaceous, at 
least at the base. 

a, With the uador wings folded crosswise— bee- 
* Jt^gne Animsti 8vo. P«dS| 1829. 
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Viei (Coleoptara). l.Fontamera$2.Het&i 
romera; S.Telramera; 4.Trimerft. 

b, With the under wings folded lengthwise fOr« 

tkoptera). 

Legs formra for running (Curaoria). 

Legs formed for leaping (Saltatoria). 

c. With a sucker enclosing several bristles (He- 

miptem). 1, Heteroptera ; 2. Homoptera. 
B, Upper wings membranaceous. 
a. Wings naked and netted (Neuroptera). 1. Sub- 
ulicornes ; 2. Planipennes ; 3. Flicipennes. 
bt Wings naked and veined (Hymenoptera). 

1. Terebrantia ; 2. Aculeata. 
c. Wings with dust-like scales (Lep{«bptera). 

1. Diurna; 2. Crepuscularia ; 3. Nouturna. 
With two twisted elytra and tm wings 
piptera). 

1. Xenos ; 2, Stylops, 

With two wings {Diptera), 

Leach's Classificatinn, 

I. Insects unoehooino no TaaNsroRMATiON (yfme* 

iabolia). 

1. With bristles at the tail (Thysanura). 

2. With no bristles at the tail (Anoplura). 

II, Insects tiNDERCoiNa Transformation (Mela- 

bolia). 

1. With two wings folded crosswise, and covered 

with hard wing-cases (Co/eoptera). 

2. With two wings folded lengthwise and crosswise, 

and short and softer wing-cases (Demiaptern). 

3. With two wings folded lengthwise, and wing cases 

overlapping each other at the edges (Orthop- 
teraj. 

4. With two wings twice folded lengthwise, and 

wing-cases obliquely overlaiiping; mouth with 
jaws, (Dietyoptera). . 

5< With two wings, and overlapping wing-cases, 
having the apex membranaceous (Bemiptera). 

. 6. With two wings, and coriaceous or membrana- 
ceous wing-cases (Omoptera). 

1. With nd wings nor wing-cases (Aptera). 
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6. With four wings covered with meal>like scales 
{LepidopteraJ. 

9. With four membrSpaceous wings, the wing-bones 
hairy (Trichoptera). 

10. With four nearly equal membranaceous reticu- 

lated wings CNeuropterq). 

11. With four unequal membranaceous wings, the 

wing-bones runninglengthwise(^£rimen(^/erq;. 

12. With two wings foldra lengthwise (Rhipiptera). 

13. With two wings not foldra ; mouth formed for 

sucking — allies (Diptera). 

14. With two or with no wings; mouth with long 

jaws— bird-flies, bat-flies (OmalopteraJ. 

Stephen^a Clttaaijicaiion. 

I. Insects with Mandibles (Mandibfidaia). 

1. With hard wing-cases (Coleoptera), 

а. Voracious (Adephaga). 

Ground feeders (Geodephaga), 

Water feeders (Hydroaephaga). 

б, Cleansers (Ryjpopkc^a). 

Haunting water (PkUhydrida), 

Feeding on carrion, or putrid wood (Necro* 
phegaj. 

With short wing-cases CBrachelytra), 

c, Chilognatbiform larvae. 

With clavate sublaminate antennae (Helocera). 
With laminate antennae (LamellicomesJ. 

With filiform antennae (Stemooei). 

With setaceous or abruptly clavate antennae. 

d. Vermiform larvae. 

With a rostrum (RhinchophoraJ. 

Without a rostrum (LongtcomeaJ. 

e, Anopluriform ? larvae. 

Tarsi tetramerous. 

Body elongate (Eupoda). 

Body ovoid or oval (Cydiea). 

Tarsi trimerous (Trimeri). 

f, Heteromerous beetles (Heteromera), 

2. With short and somewhat crustaceous wing- 

cases — earwigs (Dermaptera), 

3. With coriaceous wine-cases (Or^wpUra), 

4. With netted wings (NeuropteraJ* 
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a, Scor{>ion-flies (PanorpinaJ, 

b. Day-flies (Ardsoptera). 

e, Drat;on>flies (Libelhtlina). 

d. White-ants {Termitina). 

e. With lar<?e win^s {Megaloptera). 

5. With four hairy win^s {Trimoptera). 

6. With four unequal wings (Hymenoptera), 

a. Borers, {Terebrantia). 

b, wasps, bees, ants, &c. 

c, ruby tails, &c. 

7. ' stylops iStrepsiptera). 

II. Insects with suckers (jHaustellatd), 

1. With powdery wings (Lepidoptera). 

a. Butterflies appearing by day (Diuma). 

b. Moths appearing at twilight (Crepusctdaria). 
e. Moths appearing in the afternoon (Pomeri- 

diana). 

d, Moths appearing at night (Nocturna). 

e. Moths appearing partly by day (Semidiuma). 

f. Moths appearing in the evening (Vcspertina), 

2. With two wings (Diptera.) 

3. With elonged jaws and two wings, or none (Ho- 

maloptera). 

4. With wings not perceptible — fleas {Apha?iip- 

teraj. 

6. Without wings (Aptera). 

6. With two wings and overlapping wing-cases 

(Hemiptera). 

a. Land insects (Terrestria), 

b. Water insects (Atiuaticq). 

7. With two wings and wing-cases not overlapping 

each other (HomopteraJ. 

THE QUINARY SYSTEM. 

Mr. W. S. MacLeay, the author of this system, pro- 
poses to arrange insects in circular groups of fives, so 
as to place those which have the nearest resemblance, 
or (as he terms it) affinity, contiguous to one another 
in their several circles. We shall here give from the 
Horse Entomological his arrangement of Clairville’s 
Jdandibulata, witb translations^ &c>i of his terms. 
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Insects have also been divided according to the 
condmon of tlftir food ; but the arrangements on this 
principle have not, as far as we know, been perfected. 

I. Insects feedino on living substances {Tha- 

Urophaga). 

1. Feeding on living .flesh (Carmvora). 
a. Feeding on a^mides CAphidivora). 

2. Feeding on growing vegetables (PhytophagaJ, 

a. Feeding on grain and seeds (GranivoraJ. 

b. Feeding on fungi (FungivoraJ. 

II. Insects feeding on dead substances (Sapro- 

phagd). 

1. Feeding on dead wood (Lisnivora). 

2. Feeding on dung (Copropmsa). 

3. Feeding on dead animals (Necrophaga). 
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('abbage Butterfly, egg of, T. l:i3. Jig . ; 
eiiibryu butterflies in the caterpillar, 
./'gi ('aterpi'bir when grown, 
iliii, Jif^ ; ju-rfci t female of, 1*^0, ; 

cateriiillars piel'er weeds, 'I*. 218 
Cabinets usetiil, but not indispens- 
able in the study of natural history', 
A. (» 

Caddis Worms, A lU.I; leaf and reeil- 
s of, 1H6, 

Jig. ; stone and sand-nests of. 1H7 
'fig : nests of, balanced with straws, 

t'addis Flies, netted doors in the pupa 
ca''Ls of, 'r 3 0 

Caliiiitirii (irnnui ittt Clairville, T. 284 
Valrjtirrji.v I’lrgo, M. lGt»,./ig. * 
Vnliitlium VioUufnmt A. 19(1 
i'li/ftninHc liedtguaris, Stejih., A. 3^5; 
T GO 

ValliMurptm Jtu'ohifa', Steph., Jil. 76 

Ca/tiAoniii InquinUor^ M. .W, .//g. 

VaUiSinmt StfCOfihautitt \\v\i*iXf T« 244; 

vorai ily of. 2 U 
Camel, smeil in, JM. 

Cuiinibalisin of Karwigs and (’tickets 
;iiid ^Mantis, >1. 147, among 

N|ii*iei s, SfOi) 

Cumni hiflinr, 

t-npru ious lliglit of inseels, iM.2G.f 
t'iijnirnrn Ibetle, A. 240, Jig. 
t afirtjii/ivni »ni|irri'iVrjM, M , 50,Jig. 

( './ » nhii V il/ei/j/iA, A . 2.Vi 
t'iirilfv lU-f.i, A . n I ; lll^■ttlodur prepar- 
ing .uni iln'ir iiialoriaN, 

A. d.'i, y/g. npsfs, ntriiciiue of\ 67, 

; I.',., iiM.i' ..-ii-, .,r. OM. in. 

tt'i ior (if litM of, Gfl, Jig. 

('.'ird-Jiiakiiig \\':is|i of ('ayeniiP, A. 87 ; 

iicM of, lHiJig- 
CrvTvoMtv \ 

II.-,- . ..I- 

working. 4 . 1 ; bispirs of oin- .it I of. 

I 4(5; v»i»!oi I'nlowvcd of I’vanee, 47, 49 ; 

./'A.' ; iio-«lsol', 40, Jig. , tfotii of. inng- 
iiilit'd, -10, Jig. ; i-oni)iared with our 
jfiim-ii. .'ill; iiist.'llii'e of 

inateinal iMi'e ill the, T. AO; of Uie 
eldi r and of llie braiiible, A. at 
Carpenter t uierpiilars, A. lUO 
Carpeiilt-r \t asp. A. 52; euiiiiiis ac- 
count of. .'i.'l. Jig. ; nests of, ,58, Jig. ; 
cariiiiii of, .5.,,,/ig. 

(’use tly, with pupa', and grtating of 
pupa riSse, 'r.821,,/fg«, 

CusMuia Kquettrin. Fubr., 'I'. 190, 191, 
Jig . ; grub of, 191,,/fg, ; gnib of, with 
ilH c.mopy. lQl,,/(^. ; casting ot (he 
Intoruttl JiniPiBf ot tho litoiiiach ia 


larvae, 174 ; cast skins sometimeB de- 
Toiired, 177 


ing,16:i; groups of c-ggs of, T. 

Jig. : nettle-leaf rollirig, A. 164,,/ig. ; 
fiorzel-leaf rolling, iny, ; willdw- 
lezf-bundling, 17i),./7g. ; aigxac, nest 
of, 172, Jig . ; of the chick-weed, its 
nest, 178 : ol the cypress spurge, 179, 
Jig.: its nest, 119, Jig.: {tlrynpkUa 
Ptrla ¥J and its moss cell, 163, Jig.; 
of (jrcenwich Fark wall. 184 ; of 
goat moth, 189, ,flg. ; winter nest 
of, 100. Jig. ; singular nest of, 191 ; 
air holes of, 308, ,fig, ; mode of escap- 
ing from a drinking glass, T. 178, 
Jig. : bark building of the oak, 197 ; 
of the ghost moth, 201 ; of the 
citithes moth, 217; mode of the 
building of the. 210; experiments on, 
220; cases of the, 821, ,/7g. ; migra- 
tion Ilf the, 222 ; on the leaf of the 
monthly rose, 234,./;^.; on the leaf 
of the bramble, 28G, ,fig, ; on the leaf 
of the primrose. 8.‘i7,,/fg. ; vine-leaf 
mining. 2:i8 ; on the lenf^f the alder, 
iWi; bark -mining, 239; parasite of 
the gardeti snail, 4 IK ; embryo butter- 
fly in the. 'I'. 18 ; of the angle shaded 
iiioth, I9t, Jig.: of the drinker 
moth. 104, ,fig. : of the gooseberry 
saw-fly. ravages of the, 215; which 
Jbi'ds on choc'olnte, 224 ■ 'eaf-rolling, 
A. 159; gregarious, experiments on, 
174; rolling leaves, de.sign of, 174: 
nests, durability of, 180; compared 
w-itli our striictiire.s, 181 : earth 
mason, 200; tent making, 228; tent 
on the )e:if of an elm, 224, in 
clitlureiit stages, 226, Jig. ; on a nettle 
leaf. 226, Jig. ; constructed on stones* 
S-8, Jig. ; stone mason, 227 ; icat 
mining, 238; social leaf mining, 
288; mode of spinning by, described 
by ha Pliicbe. .'tIO; social spinning, 
820; nest of pnx'e.ssionary, 884, Jl^.; 
.soUtary ami gupgarioiKs, 'J'. 71 ; strur- 
lute of. 12I(; intuniiil structure of, 
V8B; imUativc forms of, 142; inform 

of Iminrhes, 14.5 ; conspicuously co- 

loured. 147 ; singular forms of, 151 ; 

imnittiiigor, 172, Jig. ; deft-'tisiveliairs 
niid spines wf, IW, ; liurny hairs 

Jff9, Jig«>; winter covering of, IBS; 

niviiK**-. of. 90? ; oCtlie ■■rinnic. inoilt, 

oxtieriinents with, 20({ ; in particular 

\t*ais. raii.>>e of the abundance of, 
I’lO; ill what inaiiiier .some susiiend 
VW nitompi nf. to 

tlivnibC-IWN, 9.uliiVtlll)«-b un- 

smccssrul, 277 ; organ of, fur liulding 
fast while Kuspcmdlng themselves, 
S7ft; suspensory cincture of some, 979 
V-atocala J'taxini. Sclirank, T. XA'i^Jig, 
H8,.6g.; C. nupia. A. 19; M, 19,Jlg. 
20; C. ifiorua, A. 82U. 

Cat, its mode of lapping, M., 170 
CvritiutnipH, A.8ttl,8P2; 890 
€'vriihnnffiti destrurfitr. Say, T. 2fll 
I'eritltmiyia Tritici. Ivlrby, T.25a 
Cells of bLx>s eiilaiged when honey is 
piciitiriil, A. 136; building of the, A. 

1 1 1 : of male liees. sire of, A. 186 
C’en/iifirrii tnioificNd, lA.45,Jlg, 

CVrcrrix tiurita, Lat., and C', quadriflitm 
data, U^.T.55s C’, BnutifV, H 
Ctrumbgcfdpff^, 1$ 
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Ceramfijfr (tamin) amj^aior^ A. tIO 
C.motrhahtM^ A.S29,«40; C.odoraiust 
Dc Geer, M. S,^fig. 96, 

Cef^Mphnm deatmetur, T. 868 
Ceraiina atbiiahria, A. 51 
CereopidiT, l^eac^, T. 39J 
Cerura vinula, Sleph., A. 199; 885 ; T. 
85: 187: 151 

Catunia aurata, A.951;T.SS8; M. 95 
Cliabrier's account of tlie hum of beesi, 
M.tffi 

Ckalrididte, Westurood, T. 59 
Chateia, T . 59 

Charteaa Gntminian ^^teph., AI. 84 
CheescNlioppur, the inagi;ot of l*loiilina, 
T. S<S3 ; Mtrurture of the, 2u4 : trans- 
formation of the into a My, • 

Chrto»totn,sJlttria<nnne, T. 511 

of the U'r^t Indies, .M4 191 , Jig. 
t'hiioanfni, T. 81 I 8 | 

'('hinmitmiia aterrimua, Moipr*n, T. ; | 
C. moiiifttur, V'abr., Sf . 0 j C. pluinnau * , | 
T. duXJiga . ; a«»i; : ;i *« , 

Chirp of i-rirkets, M. 8^1 j 

Vhluropa PumilitiMia, T. 8<il I 

i:liri«tina'. ^ut'en of Swedi 11 . M.. 19 ) I 
t'hryaalidea, A. 82 ; haichctl under a 1 
hen. T, 310 , 

C'hryHaU*, A. 81 : ami transfunnations 
of iho pear<irlf tly, T. j204 
f'Arysie, T. 5:1 ; C ignihi, T. '>4 
Chtfianmehi Popitli, A. 80 
f'hryvnnetuUe, Si. 7 

Vhryanptt perla, J.each, T. 191 ; 335 ; C. 
rietienlatH, lb. 44 

f'hryxutttrnm JUachi/ttiffm. M. !*0 
Cliiirihyard in the i^'rub at 4 d 

perfect >tafe, '1'. 841 . figt. 

Cihahan sjistein, M. 3t{'i 
i'lcutht, A. 147 ; its ntu»ic. :\f. J13, 

I'u'titUr, A. 2;H; 'W»:s j T. ; 5« ; 'T. 

Hi, 03 ; figt. : do not live on liev', r<l . 
l.V» 

t'iradn hirmatoilff, T.Inn , A. 147 

1 ’ttufu rtr'f.tti, ,\I . 24 

C/rncr htfufarhiM, T. 101 ; .M, ; tji) ; 

10.‘J ; nititifirni*, M. I'tl. 104 
i'lmicidif, .VJ ; J'H 

< iclnd-ht, A. 2«;, amt ; -'ll. 9 ; Tu strf. 

A. *n; 

Ci'nrfmt aiju'ilicha, llc^hstuin, T. K'-i 
a:ii 

Circtilnfion dnrini; tiie ^leep of ir..)n, 
l»i»w elfei'U (I. T. 4 n 4 
i lairvilte'^ ( la^nihf ■ni'.n. M. 

('!a}i lift, .M., .1; 

Cia^'-ificatioii of iriM:' ts, M 

I'laH'n of .-pidfrs ori'^n^oi tooi h, AI- 7 

* lirk lK*<-tli-, 'f. 8.ii», 7i/;. 

i'ihittrnmptt Srtiatna, 174; 3'.?7 ; 

.';29; T. fill; 05. I.',! sM.73, 7;. 

I ’/jtliei-inotl" >■, var-ciirs in the ";m-i ?rs 
of, .\ 81 7 ; Tiieti.odA td »!• -ilr'vo';;, 
A.81M 

t 'oiiricd M-'lnw buttcrfl;., aiift doh; or', 

M. 13 , fig. 

i'hipraalet , I'arkiriaon. f . 42 
futthorumpn .Strph , T. 

lU'i J . prtterMMttinan, lb. .A 
f’ltriuitr, li. T. HJ 
{‘urrtHKilii, A. 395, (' /ii/Miiirlrf/fl, A . 4 ; 

1.\ 8 puntfftta, ami f* t^^-puitrUdn, j 
Idnn., T. a*-ptempun'ittta% A. 4 . 

8C9 

Corrinftlfr, T. i.'i 

f WciKafhda^, hat. T 8»l{t ; YJ'l.'i ; IW . 53 
C««'o-*lripvvM 0ici (iiipiuinrafid^;, 

T. |16 


Ci^et/a racii, Mnn.. T. 80,^^. ; eggs Of 
maKuifii'd, ib. 

CotTif* ci*Heh\fitrmia, Gmclin, T. 99 

of the has* thorn, T. 90, ^fg . ; of 
the currant, 98 

Corhineal insecta.' singularities of. T.79 
Cocki-hafcf or May-bu#;, grub of the, 
T. 88 i) ; transfiirniations of, ^tT^figa . ; 
lives four year^, ill . 819 
Cockroach, kiiigiilar parasite of the, 
T. 6 <; : voracity of the, M. 153 
Cocoon of the cre>iin-s|>ot tigc^r-inoth, 
A. 324: elastic, of Tortria chlurona, 
328: the horned in-'ison • bee, 387 

Cornons, T. 116 ; of Ichneumoiis, A. 
326 

Cold, eflects of on insects’ eggs, T. Sd 
Coliita Kditatt, .M. 13, Jig. SO', <*. Ilyaif, 
Steph., M. l2„/iV. 

Colb'ctiiig hox. .M.30n, Jit'. 
t'oMcctii^i Ilf iii'.erls, M ., 3fH 
Culour^ nicMtii for conrenl.iicnt, theory 
of. '1'. 33 : of i'ater)iillarsnot intended 
for (fnriMlinent, '1*. I4i» 

('ntuJ-er ht'rua, i.itin 'J'. 10 .*; 
f'oinp.tr Ill’s opinions of Miiell, AI. M 5 
I'lint-giiity not always a cauau* of war 
with .-iii'tv. .M ;;ti 

Coni 1 1 Veil ices for the escape of larru.* 
from conliiiernent, T, l,':t 

* '.ijirif, 51 . 9 

i'nrrfhrut T. 93; fti/iVi/ormijr, T. 

fi»r»//ir/c ( '1 night gambols of, on a 
iMM.k, T.3M 

C>ffr*hrH fi/nmiftirnit, T. 20.1; 

tr.ui^f.irnjarioii, of, 

( orom i .M. 187 , J‘gf. 

t’oTii v.-*H.\il, r. 2:vl, /7x,'. 
f •.m /1 ici cf tin*. I’ IK!, |!hi. fig ; 
wiculcriiil .-.irer gth of the. T. li.i . 
. 1 ;.:.; \i cijr.i of th.-, 'f. .Ag. ; 

<t;T. 

r-il.r . .1 8»»“, .•I'lJJ, 

: r 3JI . J,g ; 1^.;. 17J. 51. 
f. / '•i/a.r, INvk. I ;vjri 
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’^1, JitJ , Ihvir ( .ni:i.I«al;M>t, 

M i i:i 
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I'ocH/yiif Sin.if/ut/tdrur, llulm*'], A. 8 »’> 4 , 

V i . T i4;. 

•"/n'uim l.aih. .1. 145. 

I uiff pifHr«a,'l\ ; 51 . 

i<»I 

f’lthritUf. Ijitr . T. IM . 3«3 . *07 ; 
iHs*, y»u 

f'uiietfulta pnntiuin, f.alJ.T. ; .M.flU 
Curra/io eonrruefu*, 9lMllM||k, A. 969; 
C.AAtmw,A.»; 
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Cnnw/i'MiV*', A. «a9 ; T. 115 
Currant- Imsft leaf IttilKed out liy the 
/tjtfiig rihrM^A. 

Currant, {fall uf the catkins of the oak, 
A.’JOJtJltr. 

Cush lotted feci of flies and beetles, 
M. B 

Cuvier's opinion of smell, M« 01 ; 

classifit atiun, M. HUB 
Cifttipidar, ll'estwnocl, T. 121 
C',VMip«. A. 147 ; 371 1 ‘Mi ; 3118 ; 402 ; T. 
d9; a. CeMiMltr, A. 3110; C. Querettg 
A.37U: C. Quereua infrri, 
A . SUA ; f querent peduuculi, A. 3U7; 

pteaew, A. URH ; C. Rotfe, A.H/G; 
C. Salit.it, A. 3UU, C. vimiMtUit, A. 
370 

C)t^9tumn critlatnt, Af . 24 
Curthiu Canlui, Sti-ph., A. 108; T*C9, 
A1.45, Jig. 


Darwin ami Kohinel, fancies of, T- 0 
Utiaift-hira pii«/i7>iiNi/ii, SU'pli., A. 3:13 
ihiturn tlutinuuium, AI. ilA 
Death-watch, A. 304; insect'*, Af. 08 
Death's heat! ninth. ciy of the, AI. 90 
De.it It, aiiprn.-icli of, indicated by in- 
sect s, M.29 

Di-iiraw 's observations on hoes. AI. SM 
Dec.iniliillc's eaperiiiieiits 011 plants, 
Af . 90 

DeforiDeil l-utterf1irs and moths, s|tcei- 
niciis <»f,*T MU. Jiff*. 

De Uc« t'.s npititon of the iibiw-worni, 
M 994; c!as..i|icat)on of, 382 
t>rlph:uium chttHnnthuin. M« 
l)t'st,in<;chainps, esperiraents b>, T. 


lb ■.(nii'tive inipr,'iti<ins. A I ir{> 
DeU‘lH*irv. iiiuths' e{t^s Ibiind oil tJie, 
T. i9<j../;4:. 

jyiftfhitrii tiiritificn . Slepli., T. 314 
Dilliisiif iTiiitr.iti ms, .il . 973 
IbjtL'i r, Jig, 

tu, *J*. • 9 » 

w,iter<sptdcr. A. 30.', 
iMsisini, of labiiur, M 99-* 

111 t'L Hcevd. fVpi-riMii lit with. A. 3^*^ 
iiiipur»tiiii.c of insect stutlv, 

M. :.Hil 

r. 

Di-.v>,iii-tl>. eiohiiion of th:», T. MT 

llra^.t'i Hit >, e>>ib n*', 'J'. Hi'J.J/g.; di.s- 
seitii.n of the utnb of, 10.!, ; 

of the Ki'obctf, lOtf./ij*. ; tr.iiis- 
forinaiioiis tif, ZUUi, 33;, Jig.\ male 
jurt'i'i), AI. A7, Jig- • 'oi'Ui it) of, I.*,!! : 
iiiaU* and fi-ni.4 e, 21 1 
nt »hi*J]<ii tg<r.u*. A. -tlii 
lirmk. ell'eci of en the s.iIiv:i,M. 
f rone of the dun;; In-etle. AI.li.'i 
Diiiin of tin* ear, 'J'. mil. Jig. ; of tlie 
tiiikei, AI 73; u( the grass- 
AI . 7'*. //V- 

DncK ..»■ b4<-,, .M.' 39'i 
itiiiiMMii's opinion oi the f;low-worni, 
Ai . V99 

DuiiImi's ei)>erhnciil:. 011 «iii«>eii bees, 
AI. .<1 1 


Diinx-lteeile, A. 249 ; eleanliiiess of Ute, 
tf.'in 

Diin^ lit, with eints, T. 44,./!^, 

Diisky-Hnis. ,\. 

|l)ini;»nts ill tn*afed, Af. 304 

ih/adrra rrlft^irM, It IlIckenHOr, T . 

a.'SO, masnlfiecl head Bud 

i otni. oi; T. MU Jig. 

Vfftiteut, M . 42 

D,y/MC«s margituiiUf M, CQ 


Ear of the entb, Af. Il7,jlg. 

Ears, position of, in oertain animals, 
M. la** 

Earth-mason c.atorpniars, A. 200 ; out- 
side walls of the nests of. A . 201, 202, 
Jig. ; nests iiiuth, Oct;., UAb,,flg. 
Earwig, liaiching eggs,' anomalous in- 
stance of the. 1'. Ui2 
Earwigs cannot get into tlie brain, T. 

Its Jaws, M. 143; their can- 
niballKni, Af. 147 
Eating insects, M . 144 
Eclectic system, Af . 391 
Economy of nature, reflections on the, 
A. 214 

Eggs of insects, 19, Jlgt. ; sDuctures for 
pruU'cting, A. 23; of insects capable 
of liearing great degrees of beat and 
cold. 2ft: all insects prcKluced from, 
T. 1 : not ilispeisecl in the air, 14 ; 
K]M>riflr gravity of, 15; ex|jellecl hy 
inserts fnnn fear, 2.‘i: physiology of, 
33; ^ birds nut firiilertetl by their 
rtilour from the attacks nfdeiiTedators, 
31 ; cause of the colours of, .30*; of 
ant 4. structure of the, 32 ; spiders and 
glow-worni.s.39; form of, 40; of birds, 
c.-iunO uf the oval form, 41 ; sculpture 
of 41; curious ii)>}Mnidage.s to, 43; 
with foot-stalks, 4.5 ; life-bciat of. con- 
structed by the gnat. 72 ; of Insects, 
111 iMir nation of. 70; experiments on, 
li> Spallaii/.iini and .Tolm Hunter, 79 ; 
Miigular groups of, U1 ; protection of, 
from he.'ii. H3: in spiral groups, 83, 
Jig . ; of the Isckcv motl:, arched form 
of, M.Jig. ; of .’iphides. hylicrnation 
of, 1*7 : of cocci, singiil.tr prutec'tion 
uf, Hd ; of the va|>oiirc*r moth, on its 
cocuon. D.*!; of insi'cLs, eflei'ts of cold 
on, 99 : of birds, structure of the, 
mo : of insects, hatching of, 100; not 
hutched i»y iiiscr Is, 101 ; hairhecl be- 
foiv they are laid, ]«Mt ; of silk-worms, 
numagement of, 120; of some in- 
s^'lN, incifuse in si/e. 121 ; of nuts, 
p-outh lif, 122; of spiders, develop- 
ment of, 1 2;t ; of iiist'cts, valves uf. J 2f« 

f-.Vtf/i'r noiYiVffcifr, J.itin., T. 230; AI. 228, 
J'V’ 

Khvtric centipede, AI. 

E cctricitv, iiiliueiiccuf, on insects, AI, 
21 

1*.Icph.int, sincll in, Af . .52 
J'.mhrt i’^a {.cruciJt, \\ ilsoii, T. 33 
EiniiH'ts or jet-ants, .\.270: gallerieu 
of, in trees, 2ltl ; populous colony of, 
232 

lMii]ii'ror moth, A. 320 ; cof'oon of, 321 
/ lit ov/tM interent, Kirby, T. 200 
r.tif'.’if-.tiua. T. 2.«». 
h'.prifii CitHira, Walck.. A. 3«i8 
J’' eirea Jiarlerna, A. XHt; 340; 8.5.3; 
:t.5!»; 'I'. :I9; »>? ; _ .“3: 123; 3.53; 
hub hing of the egg of, 124, ./ig. 
Kptiitr. 'i'. 104 
i.'/w'fCfi i/Miif/robr, .A . t)A4 
h'.phrmrra, 2«»5, 2tK> ; T. 138. 139 ; nosts 
of the gnibs of, .\. 20rt.,/fg, ; grub of 
20i>. //g. : nests of, in holes of vossus, 

Kphrmna-t A . 207 ; T. 31(1 
F.iiheiiiera* live more tlion one day,M. 
219 

Ephemera grubs, nests of. A. 208; nesta 
of, in a willow-stump, 2U7 ; dissection 
tifthe water-gtuli ol. T. I49f^g, 
i:lfhem€ra wtgala, T. 402 
2 N 
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EphemeHHn, T. £85 : 873; M. 205; cho- 
ral ashcmblitM or. T. 878 
EplpoHe nidulaih, Latr , A. 88 
Eriuaeeua Europceng, T. 187 
Eriagagier /unegirig, A. 827; T. 314, 
315 ; experiment with, A. 3^7 
EriMtmiamatl, Leach, M. 178, 170, ,ftg, 
Eiivstima poptUi, Leach, A. 8M,303 
Erigtatig ieuax, Fabr., T. 184 ; 822; and 
E. apifvrtnig, M eigen, T. 5 
Enninc moths, encamping cateriiillani 
ofthe,T.»t5 

Error of (icrdart and of De Afei con- 
rerninff the production of bees, T< 5 
Error of Virgil and Columella ex- 
plained, T. 4 

Eucfiitia g/pphicuy Ochsenheim, T. 147. 
EMifirnrr. A. .52 
EnoHymuM, T. 207 
Euplncamua ffranellat T. 221 
Euptornmi and Tinete, destruction of 
grain b>, T. 221 

Eurytuma giigiMUt Steph., T- 60 
Krauia aptndifiugter, 'J'. 66,,/7^'. 
Evolution of some Insects, fixra me of 
the da^ for the, T 316 
Exotic plants sometimes selected by in- 
sects as food for their yotin^, T. 00 
Expeditions of ants to capture slaves, 
M 312 

Experiments on the gnat*s life- boat of 
eggs, T : on the wolf spider, by 
Swammerdam, Uonnet. and .f. K , 
10.1; showing the embryo butterfly in 
the caterpillar, 134 
Eyes, multiplying, M. 120 

Fabricius's geographtc**!! classificaiiott, 

M.a«4 

Fnleo oggifrngugt T. 361 
Fnlett iinnuHCufugt T 361 
Fat, a probable defence against cold, T. 
195 

Fecundity of inserts compared •with 
other animals, T . 46 
Feet of Hies, apparatus in t}ie,T. 3!^ 
Felig muHicHlafM.Tvmm.t M. 191 
Female ants take off the own wliigtj 
M 246; their authority, 3(i2 
Female iiiseLts sboridivcd, M. 213 
Field-cricket, A . 244 
Fishes, smell in, M. 51 
Fire-fly of the West Indies, AI.S2fi,./fg. 
Flea, leaping muscles of the, T.;*.9?, //g. 
Fleas made to draw miniature < oachrs, 
T. 180; Al. IBB; sucker of, 139 : pre- 
rention of. 191 

Flics (iVi/iiridfe), parchment- 1 ike pupa 
cast* of, T. i?82 

Fly. curious procedure in, M . 37 
Ftenugjuenlafort At . 1 U7 
Folded wings of some two- winged flic*:. 
T. 3311 

Pood, I'fTects of, on bee grub .9 aiitl 
plants. M. 315 

Food, growing, plan of stipplyiiig, A| 

Food of insectii. At. 142 
Foot of the /iy, supposed springs iji the, 
T. 3BU 

Forceits, French, M. a73,Jigv. 

Foreign atiix, A . 884 
ForflCLia aurieuiaria, Linn., T. JO:;; 
842; Af. 145 

Formica brunnea, A. £58; At. 113; 

P. cerra, .\f . IJB ; F. r«jrpiYem, Latr., 
A. 8M. 257; T. 192; F. Jiara, A. 
856 : 270; 283; T. 113; 102; 830 ; 409; 

P. fstteru, M. 56 ; P. fuiiginaga^ A. 

Wi M.M; 


T. 410 ; M. 55 f F,Iiuea, F. brunniCf 
and P. A. £57: P. btgra, A. £83, 
F. Tufa, Latr; A. £62; 872 ; £89; 
T. 377: 407: 51. 50 
Formicaries, glaxed aitilirial, A. 269 
Formicary, for experiments, A. £76 
formicidit, Leach, Af. 170 
Fox-motlt and cateridllar, Af. 70,Jiggm 
Franklin's experiment on ants, Af . 57 
Frittgil/a ehlurig, Teininiiick, T. 35 * 

Fringiita dinnesticat Linn., T* 35 

snails, &c. supposed showers of 

Fruit grubs, T. 848 

Futgora lantemaria, Linn., Af. 220,,/lg> 
Fulgoridee^ AT. 85 

Gadng Htorhua» AT. 10 
Gnileride, l»ec-hives injured by, T. 922 
Ua/lviia cereana, G, aivearia, Fabr., T. 
£22, 323 

Gall flies, experiments witli, A. 3Q-1 ; 

structure of. A . 3/0 
Gall-fly, oviptwitor of the, A. 37i,Jlg, 

Gall insects, T. Hit 

Galls, opinions concerning the cause of 
A. 3/3 

Giimnuigug Itarcarum, Fabr., T. 386 
Gusnmujus (.'vfi‘o|>frfiftiricfn, Fabr., Af.29 
fiamma moth, alarm caused in France 
by the. T. SIl ; calculation of the fe- 
cundity of the, T.212; transforma- 
tion of, T . 2l2,.]6gr. 

Gagfivphani ipterciJoHa, T. 903 
Gagtvrophtfus ryiit, Leach, A. 407 
Gnsteiuphilug h«rmorth(ndatig, Leach, 

A. tun 

Ge/is ngUig, Thiinbcrg, T. 65 
(Srmnefra iHnnnrta^ 'I'. 3.5 
fieoinetric spiders, A. 3.‘>(l 
C*Vot/n/i'ii/fr, Steph., T. 147 
Oeiftrupra ^ferrurartuf, A. 240; Af. 9; 

42 : Vj5 : 95 

Gerrix h^custrig, l.atr., T. 3 R 2 
filanvil c-Fritillary, nest of, A. 17£ 

( ila.>.scs useful a» insect rages, M , 362 
f.7/rejt, .M. I’i7 

fiJ'iw-worm. suii)a)scd final raU'C of itd 
light, M.222; male and femnlc, 224, 

; be.Ml Ilf the, ; maJe, !ii- 

juiiitJiis, 225; time of apjioarance of 
the, 227 

Gnat, remarkable evolutinn of the, T. 
317, 318, .fifr.i d.iriciTs in winter. 'I'. 
363; bites.datiger of, .M . I {U ; surker of, 
19.5, its muilefil‘suc:kiTig, lOi!. 

Cfiiats, forming their egg- boats '1. 71, 
.//g. ; mugtiitied view of, T. 7 a,, fit '. ; 
afiuatir- grubs of, T. 16.5, Jit *. ; male 
and I'tniale, l97t Jigg.’. Irish, Spen- 
ser's description of, M. SOO 
Gcial-mutti caterpdiar escaping from a 

drinking' glass, T. I/U. jig. 
Ivoflari’sopitiioii of tile pairing tifapbi- 
de.s, 61 2J4 

(inUrhtM tj/ir/i«, Stepb., A. 14 ; AF. 08,. /ig. 
Goldc’ii-t.'iil nioth, winter nest of the, 

A. 331 ; female of. T, 83, .//g.; twee- 
7.1 r-t ot tlie. 'J*. Mt.fitr. 

Gu!d'»mitli, inisKtaienienl of, T. 177; 

mistakes gnats for aphides, AJ. 241 
(gonrnterhjr rhamui^ '1'. HM; 4U6 ; chry- 
salis ot, 30ti,./7g'. 

Gordti ayiuit/ci, Llnn^ T. 93 
ihnrdiHM awuticM, Lliin., T. 3 
Gould's ooiervatlons onfknialvajiU, M. 

848 

Gotrenuntm gf iaitci conmuiaiyei^ hl« 



407 


INbiBX. 


tirain-moifc, tnmfermatioiuoF, T. t9l, 

,/l/if. 

GratlalareM, Vigon, T. 10 
tirawhoitpen and spring -taU«» leaping 
of; T. U93 

CiraiKhopiicrs, sounding instrument of, 
M. 79,,figH. 

(ireen lace>wlnged fly, T. 40S 
* tinib, A. ; of the breeze-fly, its 

communication with the air, 413; 
parasitd, of the garden-snail, 414 ; of 
the dragon-fly, T. 102 { of the dock- 
chafer, S2H 

Grubs, structure of, T. 128 { eoraclty of, 
T. 22.) 

€irjijUi,la>, M. 7 ; 70 ; If^a 
Git/iMutjM viUgarft, f.atr. A. 242 
tiiiard of llie ({uivn I3ee, M. 3i0 
(jyusy-moth, slender roveriiig of the, 
romparcd in its .proceedings 
to the eider-duck, T. 79 ; female, with 
mode of depo.sitiiig its eggs, 81, Jig. 
Gytiuido't Leach, *1 . 8^7 
Gif films, T. 3IJ8; M. 115 
fti/rinus uatutor, T. 3tf8 ; 881 ; M. 128, 

.fie- 

Mtt'matattoia pluvialitt M. Jig*; 

hUi-ker of. ib. Jigs, 
ihitivti, T. 54 

JialictHSJuh'ocinvtus, Steiih., T. 53 

Hallica conciiina, T. 839 

Unitica ttemurum, llliger, T. 218, M. 

Hare; hcarinic in the, M. IdO 
IlurpalidsH, Mac l.eay, T. 282 
Harfiutus, 5f. lCi7 

Harvest bug, M. 27* ./Ig*.; delicacy of 
taMein, ib. 

}lat<>liing of insects^ eggs# 100 
f Jaiohtng, period of, influenced by teiii- 
porature. T. 127 

Hawks, red breasts, dr n. vibratory mo- 
tiotiK of, when flying, T. 301 
Hawthom^i, semi-gall of, A. 982, ,flg . ; 
weevil, gall of the, A. 909, Jig.; 
pseudo-galls of the, A. 89!),,/7g. 

Hearing in insects, 51.73 ; organ of, in 
in.mrlH, 10.~t 

f Jearih ericket, hybernation of the, T. 
414 

Ileart's-ease, dispersion of the seeds of, 

T. i!4 

lie:if. effects of, on eggs, HR; sense of, 
in insects, M. 15 

ffi'tir lUfisrsa. 51 Oiler, A. 410; M. 145 
HeiiipfiiiHs jH’iidiilus, M eigen,'!'. 1 33., fig. 
Hrmr* ii/fii/u', Leiuh, T. 4(J ; 271 
Hemirhifius iiiiemlus, and II. obscutus, 
Latr„ 'I*. 829 

Ueptaius humitti, A. 201 ; 222; T. 10 ; 
25; 150; 219 

IlfKfH’riti nuilvu*. A. 100 ; T. 193 ; with 
•■.iterpillar, rhry.snli.s, drc.. A., 10*9, 
.llg . ; //. fiimmu, "^'abr., A. 22 
llessi.'in Fly, 201,, /ig., as ilesi^ribed by 
AJr. S.iy, T. 2f)2 

Uilt^irchia iinftUhea, Leach, Af. 28; 
Jiff.: ft. Httperanthus. Fabr., AI. 25; 
2tl; H. Jurtiua, T. 49 ; U. l*am- 


.gg» 

phii 


^ ihiius, M. 24 
ll'ippiiiiisea T. 117 

Jfipputmiu'idff, l.each,T. 110 
Hit undo dunufsticH, *1'. 33 
11 ive-liev, architecture nS the, A.<B9; 
arraiigemenC of rolls of, A. 122, ; 

foundation-wall and cells com- 
ineiicifd, A. 125w Jig.; jremMlUlble 
circumstance In the, T. 831 


BomapUra, M. 83 

Honey-cell, fiiundaUtMk of the fl.n^ A* 
li7,./lg. : waa-workSng bees extract 
their own wax, A. I IB 
Honey-cells of the blve-bee, form of 
the, A. 120 ; reasons for the form ift 
the» ifti ; experimeifU of Huber con- 
cerning the form of the, A. 1S8; 
c:ommenced in the foundation- wall, 
225 ; deepening of, 127 ; polishing 
of, by nurse-bees, 228; Dr. Bar- 
clay's discovery concerning the. i;M) ; 
irregularities In the workmanship of 
the, 131 ; finishing of the, 137 ; var- 
nished with propolis, A. 138; 
strengthened with pUsoreros, 138 
Honey-comb with bees at work, A. 82, 
.ffff - ; commencement In forming, 1 15; 
distance of, from each other, 129; 
curved, 134 

Ifoncy-comli Moths, transformations 
of. T. 923. Jigs. 

Honey-dew, theoretical accounts T. 

Itf ; ac!counte«l for by experiment^ 18 
Honey-guide of Africa, A. 145 
Honey, poisonous, account of, M.3I 
Hooked aquatic pupa (llprfro«fm|ia f), 
T.287 

ftoplitf, AI. 20 

Horned Afason Bee, cocoon of the« A. 
327 

Hornrd Wasp, male and female, M. 218 
Hornet's Nest, A. 79 ; in its first stage, 

. 80 

IlorKC-stingen, T. 160 
Hounds, smell in, M. 50 
House-cricket, A. 241 
House Ply {Musea dontesHea), origin of, 
T. 266 

House Spider, emmeons account of, 
A. 357 

Hulier's experiments on smell, M. 47 ; 
cxi>erlmcnt to prove the organs of 
smell, 64 ; account of ant battles, 335 
Itnmblc Bee, male and female, M. 318, 

Iluniblc Bees, A. 70 ; nests, structure 
of, 70 ; have no subordination of 
ranks, M. 307 
Hum of bees, Af.87 
Humining in the air, Af. 89 
irumtning'blrd Aloth, M. 30, Jig. 
Hunter's (J.) experiments on smell, 
M.47 

Hunting .Spiders, account of, A. 855 
H usbanciry, use of Insect study in,M . 861 
llybemaiion of insects* eggs,.'!'. ;0; of 
the eggs of aphides, 87; of spiders* 
eggs, 9:« 

Ihfdrachun abstergens, T. 121 ; 

122; B. Gwgraphica, Latr. 332, 
,flgs. : 3B3 

Uifdrocumpdt T. 287: B. ptdamogata, 

A. 177; H.stratiolata, Steph., T.802 
Btfdrophiti, T. 384 
HifilriiphiluS, A. 21 

Btfdrometra sfagwnriim, Lutr.T.337S 
'.WO, Jig.; aOi,,iig. 

Hifmeiniplcru, M . 143 

It If pern Aumieis, A. 384 

ttj^iderma bovis, Latr., A. 400 ; 411 { 

Bupogumnaiiipar, fitophem, A. 8281 
T. 15; 80; 70; 190 

lehnsumon, A. 105^/^?. 

Ichneumon Fly and the cuckoo, om- 
parison between the, T. 58; wilh Ite 
ovii>qaiUHr, T. 87. M- * Qumiwr of 
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oviposiUng, ; Transformations 

of, 02,,/i^. -f 

Iclitiouiiion Files, A. £7 
Indicator Mqjor, Vcill., A. 145 
Imago, A. 

Impulsion of fluids into the wings, T. 

Instruction durable fTom common 
ihiiig<t, A. 1 

InscKrtiferous winds, T. 23 
Insects, extraordinary numbers and ra* 
rlcties of, A. 3 ; may be studied in 
every situation, 4 ; the study of, does 
not narrow the mind, A. 7; injuries 
, and benefits ( aused l>y, 0; study of, 
fascinating to youth, 13 ; Itcauty of, 

15 ; varieties in the economy of. Id ; 
states of, 17 ; produced fr4Jin eggs, 
17; in the perfect state, 22; with legs 
on its hack, T. 383; itut killed by 
severe frosts, !)8 ; probably gnaw 
tlirough their egg-shells, 1*.3: from 
plants, diilerence of, 137 : ■nu'icular, 
strength of, 178; newly trail uforiiuil, 
exiKiiision of the body and wings in, 
a:i3; newly evolved, disi'hnrgosfrotn, 
350; peculiar loroniotioiis of, 370; 
imperfect, fmtii fallen chrysalides, 
340: iHfculiar motions of. 35<i : iligiit 
«if, :i‘i5 ; nest of. aj»9 ; havg; neither 
brain nor spinal chord, day- 

iiiuveniciitK cf, 40 <i ; su|t|Kise'l pttUi* 
in, 4oi ; have neitlier a proper heart 
nor liiood, 4(11; aih god discovery of 
a circuiatiou in, 4(U , torpidity of, in 
winter, liwj 

Instantaneous ap|icarancc of insects, 

T. 18 

Instinct, infallibi'ity of, fpiestioneil, T. 

78 ; mistakes ctf. 77 : irrei;u!ar dis^-Io- 
stire of the diiferent individuals of 
the same hrofal. 313. ; 

Intestin.'il c:ii<-iis of caterpillar, pupa, 
mind butterfly, 'J'. 20J, Jr ; v orm?. 
23:i, ./ier. 

Intestinal wornis, mistaki."> of LinnufUs, 
Ur. IS.irry. «niti Ur. J. 1*. Frank, re- 
specting, 'J*. 12.37 
Italian lucu.st, *1 . 2iu 

Jaw’.s of insects do not indicate Uieir 
roijti, -M. 144 

,Iet .\nls or Kmmets, A. fi;9 
Jufuc terredrisf T. 3H4, 3Hti, 

Kircher, curious (;x]ieriiiient of, 2 ; 
recipe for thi: m.iiiufactiirv of 
...ake.., _ 

Knapp's npitiiou of tlic glow'worm, 

M. 222 

labourers, duties of among termite >, 

M. 331 

Laburnum, .section of the bud of tlx-, 

T. i:w, 

I. aliyriiithic Spider’s nest. A. 3.V> 
jMccrfn tr-fi/itf Linn.. T. lOH ; /-. tinko, 

ldnn..380 

Ijace-winged Fiirjs ar .| c'.'g-?, T. I'l, 
./ig. ; lly anil grub, 2J i tjlfja. ; 

J. ac.kc^ Meath's eggs, arohed foTin of, 

T. ;tri ; iraLisibrinat'.oiis fii, M. 74, 
Jiff* 

I.ady fiird.s, po]iijlaT mistakes rc-iiH-ft- 
ing, T. ; transforinatioiis of. 
traced to the egg.s, 270, Ji'a'*. ; iiiigra- 
tiuns of, 31. 207 

Lamarck’s t.ia.,^licatioiij M. 3b9 
Lamia, M, 109 


LaMiPvi^ fioelilitm, T. 92; M. 232; 

L. Uaft*ca,T.403 

Land crabi migrations off M ■ 278 
/«uniaf/fe, M . 139 

Language antminali and olyeclions to, 

M. ILO, 113 
Lapidary Jlees, A. 70 
flapping inset ts, M. 170 

Larin faMCtlina, A. 20; pupa of, T. 
300, Jig. 

Larvas coll of, in the body of a blow 
fly, T. 110, ./7g.; growth, moulting, 
strength, deitmre, and liyliematlon 
of, Ititf : the moulting of. interrupted 
t*y accidents, 170.- means of esrniie of, 
by spinning, lliQ ; cxcreineiititioiis 
(‘fivermg of some, lOd; jaws or man- 
dibles of, 203 ; proceedings of, at their 
approaching transforination, 273 
Larva of tin* comiiion gnat, A . 20, Jiff. 
of the poplar beetle, 20, Jig. ; of .S'l- 
re.r, 20,Jfg<. 

tMMit*camua ^uerciu, A. ItSB; f>. Hubi, 
Schrank, M. 75, 70, JiV* 

I.atri-iile’.s iipinioii nfsiiiell, gc- 

ograi'iical classiiication, M.>(p| 
La/iness putiish.cfl among ants, M.3n.5 
Ix?.ach*s classiiication, M. ;«»2 
Leaf gall of the dyer's broom, A. 370, 
.fifr- 

l.eaf galls of mountain ash, A. 390 
Leaf uiining I'.itcrpi liars, A. 2^13; 

m.iggois and tly, T. 70 .ji/.*. 

Leaf roller, ingenious coiuriv.ani;e in .i 
sin.ail, T. 324 

Ltf'tf rolling, method of, A. I(!5; jno- 
bubie mistake coiiieniing. HVi; lea',<** 
detached, Ibrir.cil into li.itnt.itions, l>(7 
Leaf rolling Laturinll.-irs, A. l.'iO: 

.aphides, wf>l 
.\ . .’KJI 

I. eg and pro- leg of a C'atcrpill.ir.mag- 
nihed. .V. «(»;, Jr’ r. 

I.»’gioniiry Ant-, .M. 345 
Leg* of the Jtee for i .< .Tying prop- ill 
s>tc„.-\. II'»; of 'sp-d.-r,, 1!,4 
lA.-hiiMiiri’'. I, pillion %>i tin- pa^pi, .\r. to , 
opiiiion of soioii, .vt. (il 

J'uli-itiUiblt*. 43, Jig*. 
Leiiittiiog K.il, inigratioii- nf. .M. J7i 
f-rwiiitrUun 4 Ao/»*fr/ Hi:.#, I.atr., 1 . . ! 

Li’jf/n9 nnfinnrni'tMf lit., - 7 . . i.. 

jthu/uHfftit M .27 

i-.ioK ii/h«, 1 .'7 

I.r9fri9 fiiinitttictlf, Hiiio. IM . Ill 
L'-ur-onii ra/tii*, >te]ilie.i .. .\. 3!-!; T. 
14, 

f.ilr/fnfn, F.tbr., T. bM 

/.iiW/m/ii . .\ . :'l 1 

t.theilHfn rutf’Utn^ compound of. III. 

/.i.V//ir/<i/#r, T.csrii, T. If'O 
l.thrll»liua. Il'ia-av, 'i‘. 4i-', 

42, i.jit 

Light, fl lin t ' of, on egg--. T. I:i0 
Lilac -leaf rolling Laterpilliir, .V. liiO; 

nest «.r. nil , Jig. ; 182, J/;* ; 
Lilac-tree Moth. A. 180, Jf>. 

Lnnmtrliif Leai h, M. l*i'1 
Lime tree, shoot ot, contorted by tlo: 
Afthi* litiii't ;«.i. Jiff, 

I. inuriu -M . .'il 

J. irinsi-us's cl.'ishilit atioii, Al. ;tfU 
Lch a lilies of losci ts, AI . .'IfiO 
l.oc.iiify ,ystiTii. AI.:i 83 
l.ixial sistiniis of iiiKin ts, M. 284 
Lucuataf *1'. 1-13; L. rirrulracrna, AI. 

140; l/alita, Leach, T. 249; L. 
miffraioria, ib., 2i(S 
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LoftiiHJtr, M. 8, 78 

J^ocuftt, T. 251 « mlgntloni of. 

M.ao9 

l^ucuftt Moth, ftlngnlarity in the, T. 

ai» 

Locusts, ravam^ of, T. SC6s swamiROf, 
in Southern AlVIca, T. 247 • do not 
chew the cud, Af . 150 
/.iisrtfieiiia ribeana^ Steph., A. 100; T. 

21 ; L. rotauUf Ih., A. 163; T. 16 
Loxia tocUi, L«tr., A. 87 
Loyalty of bees, 51. 320 
Lurantu ctrvuM^ 51. 10, 

LumliHeu* tefretiria, T. 70 ; M. 8 
Luminosity of die sea, 51. 680 
Luminous insects, 51.362 
Lficaena Fahr , T. 871 

l.t/r^nieUie, f.vaeti, T. 270,289 
Lt/citaa taceata^ Latr„ 'J'. 101, 1S4, 3RS, 
386 


Mac T.eay*.s rlasNifiratlon. M.30.1 
j1/iirrii/^/<Mta «/i‘/5i/arttwi, 51. 50, Jig. 
5I:i|n;ut, A. 211, Jig. 

.5Jaf{f(ou, structure of, T. 128; of crane 
flies, {lopularly calletl die (;rub, 
vorut Ity of, 25!; of blow flies, vora- 
city of, 288 : of blow flies, instance of 
iii.iu iKMiitf devoured by the. 268 
51 ale ants, death of. M . 21i 
Male bem ma.ssacred, 51. 259; some- 
times preserved, 5f . 2tft 
51 allow DutCiTlIy of France, A. 160 
Ultitnei/nt nruMMiciTt Trvitschke, T.213; 
.If o/ri-iirei«,2l3 

5fHnu.nivrinK of sanguine ants, 5f . 811 
Munti*. A. 03 ; T. 143 ; caniiibaliNni of, 
51.144; .If. oroforia, I. inn., 51. 151; 
M ir/iVii»oi, 51. 

5farkwick fl>, T. 281,. /fg;. 

Marv Kiordan, eRtr.aordinary case of, 
by'Dr. Tjckells, *1 . 237 
5I.t<«(*n ants, A. 2.55: nrilficlal hive ftir 
observing. 2 ; nest, of, 

ilfi.Jlg : contrivance of to strcngdieii 
tlii'ir nests. 27 1 . .Hg. 

51 xson-be«s A . 34 fig. : nest of a, on the 
u.ill oftireeiiwlt b l*ark,33,7}g. i male 
and foniale. 51. 213 

5I.i-oii-liC'(ni' clay mine at Lee, A. 35, 
Jig ; labour otlnnittHl, .'17: structures 
of. 4l../fc. : restless disposition of, 42 ; 
and nest. 43,,/iV. 

.M.i.son'Spiders, A. 360; nest of, 3(t2, 
7*V- 

51 .Ison w.nsp, proceedings of a, nt Lee, 
A . 26 ; inniiditilf*s of, 27, Jig . ; cau- 
tion of. outwitted by a fly, 28 ; struc- 
lure of a, 2]t../ig-. .* hest and cocoons 
tif, 2:i,.frA'., ; Kturlng up live 

iMterpi liars, 82 
51 ason- wasps, A. V0,^flg. 

Massacre of nialeltees, 5f. S.ld 
Alaturnal care of Insects respectlng'thcir 
eggs. T. 49 

Al.aail'.ary system, 5f . 388 
Meal' woTin, the ^ub of Tenebrio maii- 
tor, T. 284; and beetle produced from 
it,23.5,.ffg«. 

JUeandritM cerd>riformiSp Parkinson, 
T. ii 

Megaehife^ LaUr., A. 38; 5f. cenlMn- 
cgiufU, 59; M, mNrdirfa, 85, 87: IMI, 41 
JHe/itea rinxiat A. 172 
Meiotogtha rgfiaamitt Fabr., T. 231, 
.fig., 232; M. vulgarity 82.4, 887 ; 848 
Httembrina merUiatta, Alelgen, T. 40 s 
Merulida-. 51. 124 

Metainorxdiokbi luppoiefl anittial and 


tmMOUi.T. in. jo- I «S« term tt. 

obiected to* 250 

Mierogaat^r ipMdmm. Rpinola, T. 09 
ilf. ghmteraitu, 01, 62. 85 
Midge, delicacy of taste, in. M. 26 
Midges, tdtli'iuo paq|lof, T. 88^ 
Migrations in Palesdno and Europe, 
T. 857; of insects, M. 77: deitruc- 
ttvo, 51.2G9 

UUtit^mrUmls, Ochs., M. 18 
llflmttMa pudlee, M . 21 
5f ining anu mado slaves, M. 351 
MlnJng-b^, A. 48: cell oL 4<; their 
dlMbrent proceedings in Britain and 
fh France, 44 
MirabUia jaiapa, M. 51 
Mistakes fVom hasM infereilces, M, fl; 

from similarity, 51. 281 
Modem system, M. 391 
51 oisture necessary to taste, M. 87 
Mole-cricket, A. 242; with outline of 
one of its hands, 818, .Tig. i nett OT, 
844../Ig. . 

Mtdobrua, T. 387 
JUnrmo maura, Ochs.. A. 21D 
51 osses on walls, origin of, T. 27 
Mt^actiim^ T. 393 

aioth, winter nest of the l»rown- tailed, 
A. 330: winter nest of the golden- 
tailed, 831 ; egg of the brimstone, T. 
4-*. .Pg‘ 

5f otjiv. Ingenuity of, T. 79 ; tmal twee- 
. y.ersof, T. 84 : maleand female, M . 214 
Motion indispensable to life. T. 3.96 
Mould in the hekrt of an apple, origin 
of, T. 30 

5loultJiigor casting the skin, process of, 
in larvae, T. 163; position of the hairs 
In the, 173,72g«. 

5foiith system, M. 888 
Muff-inaking caterpillars; A. 832, Jig.; 
tents of, 832 

51 Oiler's reMearches on Insect vision, M . 
I3:i 


MuHna haibaint, M. 10 
5Iultiplying eyes, 5f. 129 
^fcuira rtf^ar, Linn, T. 109! 8; ear- 
Huria, 198; 268; 3i!l ; domaatiett^ A. 
415 ; T. 288 ; 347 : 3.97 i 308 ; 5f. 30; 
116; l9Ji tvimifiM-ra, ib. T. 76, 109; 
IIH; 126 : 867: 282 

MuHciiUr, (.each, T. 63; 177 ; 201 ; 282; 

M. 66; 115 
JUuacicapidiT, 51. 149 
51uscles of the liee's tongue, 5f . 17^, Jig. 
Muscular strength of Ileas, T.898 
5fusi*uiii iHretle, grub of, T. 187, dgs. 
lUHtiifa. T. 47 

JUjfgala apieiitaria, T. 394, 395; 397, 
Jig.i earnirntaria, Latr. A. 301, 302, 
^fig . ; eyes of, :iii2„/l|'.; parts of the foot 
and claw, 362,,/rg. 

Mygala eraiiena, A. 360 ; uiduiatu^ 
iV’aIck., 360 ; Saurtu^ii, Latr. 363 
Nurmriaonjbrmieateny Fabr., A. 22 ; 209 ; 
T. 334, 33.9 

Atyrnura rubra^A. £66 


Nais, T.837 : water worms, 159 
Names In natural history, use of names 
hi, A. 18 

NaturnUstB,dUnarmt opinions of, A.75; 
discrepancies of opinions among, T. 

Necklaeabeetie, A. 253 
NecropAaga, M. 61 

Neerophorua aaputtart De Jean, 1C. 46« 
JIga. ; vssplttu, A. 047 1 M. 66 
tonfnuiua, 8teiih.,T.218 

2»3 
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T. Hi : «l7i MMi, lb.jls , 
Ifemopieryx cua, Leach, A» S2 
Kepa ciiterea, Linn., A. 22 1 T. 48.; M . 

a& ; ar|i<Hute» 1H7 
NepfJiT^ Leach. ^ 189 ■< 

NestN, uendulou^eaf, from Bonnet. A. 
332 

Net fifft'eps. M. 372, ,flg. 

Nets tor liisects, M. 369, 870# 871 * ^79, 

Jiff*. ' ■ y. 

Net-work cocoon, A.'884, /ZiP. 

Negro ants made ■UvesiM.831,358 
Negroes^ smell ill, M.. 10 
Night inaects rest in the day, T . aflV ^ 
Wirnuu, T. 12.1 
JWashia Algof, Fabr.. T. 141 
HoitidoiUa Aiczae, Steph., A. 171 ; T. 
lAl 

ATotfiRcrtA trlauea, . 178 
JfotvnevtiJte^ Leach, T. 9d0 
Nii^liees, A.iU 

Nvt and .*ii»|ile tree lieetles, transftjnna- 
lions of, T. 

Nut weevil and its trail ^format ions, T. 
242 

Hjjetpribia Hertnanni, l.eai;h, T. 3ai, 
380,./!/^. 

Nymph. A. 21; of the Tipulidan gnat, 
mode of it» suspension, T. 2UG 

Oak apples. A . I 
< )ak, artichok o gall of the, A . .11 8 
Oak currant gahs, A. 387, ./Ig 
Oak leaf, berry gall oftlic, A. 370, Jtjf. 
Oak moth, small gn;eti, A. I'iit 
iK*ik, root golls of the, A WMtJisr. 
t)ak, woolly gall of iht*, .K.UM.Jiif. 
Othnirtitt potfitiiriUf tjennar, 'J*. 15 ; :ifS ; 
l:*.t 

Odours, Le Cat’s opinion of, .M . 4.1 : that 
are otrensi\e to in'oet.*., .■*:» 

Or/f/»erM«, Latr., iV. 2'i : 40; W'j ; mutrt- 
rins, ib., A. 29 ; r,J ; .Wt 
ftfli/urri, 'I'. .">7 
tlZcuphonif A . 2.'13 

iKgtru* hovi*, Clark, .\.400; ii9; 

iaramli, Linn. A. 4Ud 
Oil iM'eUes, slow movement of the, 'l'.3:;7 
OiiMff, T. 4«1J ; .\i. 72 
OHi«cu«, A. 2Hi ; T. 93 ; 99 ; 279 
Oaiiirtu armadtUo, A. 2.*i7 
Ophinii /utruw, A. 1!>3; T. 40 ; O. Vinn^ 
ItE, Stepli., A. ;«.■» 

OffTifUi uHliifua, llulm., A . 321 : 1'. 91 
Oruithoffalum umheUittmii. .M. 20 
ttrnUhnnijfia arivuluiiat 'i'. 4ni 
iirfluiftrm^ .M . -1;! 

Or.vc/f's nosicorniSf I Niger, T. 30 ; 174 ; 


Repairing of aphldei, M. 834i of ants, 
•241; of beei,283 
Palpi, organs of touch, M. 9 
PapUioHMUtt Leach, T. 280 
Pa^io Machmm, T. 281 ; 309 ; 842; M. 

raasite of the cabbaga-cater|>Ular, T. 

01; of the dock-roacn, T. 00 
Pltasites of eggs, T. till ; of the aphides, 
OSS ; of bees and was|ie, 07 
Parliament of Paris, strange enactment 
of the. T.'%I9 
Parnu*jtWt,U5 
Pitrtu cMtUfv*, T. 03 
Peacock.mterfly and its chrysalis, T 

yith Its poiser pud 
wlnglcLs, M.D3,./ifg«. 

Pedieutu* coeehieuM, Scop., M, 27 : /*• 
Aumunes, T. 125; egg of, 120, .//g.; 
Swainnienlam':, opinion concerning, 
297 

Penilulous leaf nests, A.332.,/ig. 
Ptuiaioma, Latr., 12H, /f^, ; 51. ;;9 
Peri'ect inaecte do nut iticrva>e in si/c, 
T. 3»7 

PhiifitHffiflitt Leach, T. 360 
Phiilanffittm^ T. 360, Ji;;. ; /*. 379 ; 

5L -9 

Phttsma. T. 1 43 

PlmsuttUft, Lichtenstein. T. 143 
I’iiilosuphic error,, origin of. 'i'.20'3 
Phtm^tftlftra mtiicuhtaa^ Och.,«nti., T. 
4*r 193 

Phtdfu* phnlnn/fioidf»,\VvL\ck. .M , 5 '.Jiff. 
I*li«'^plu»rc.'!treiii‘e of the *ca, ,M.23;r 
Phtf/tfaneu, Linn., A. liin'i T.4i)l 
Pht t.^unva Hlrtitn. .\, 19 

Plityffiiuiif’, .\| l.'i9 

Pht Yfftnulii’^ Stepli., T. :i21 ; M. 
ii'.l 

Phtif}0ir,.n.tt.i, iJnnieTil.'r. ui 
/'H #r/rf. A. r«72 
*J'. 33 

P.'triM crafirt'if Sir-ph.. T. 177i 21 1 ; 

2. 9; and ( .tierpillai . 2HO, /iVj*. 

Pint., la JNiinitmtUtin , ( ir.'kVL-iihur<,t, T. 
.16; .M.JIH' 

Pimila Hifli-lEllif, F.ibr., T. ."•» 

}'iii.'»t4ir iji'.vci^ .M, 3,7 
PutphUa ettfrt. i'Alinii, 'r.263; 9c;; 
I'istnire., ur wotal-anU, .siruciur*- of, A. 
2T2 

Plan of bdiily, AfldLson’s uppri>veil nf. 
M . .'kVl 

P/nn-rhiti, .A. IIVI 

Fl;ml bugs, sinruKir nif Yemenis o*' 
.viine, T. 3.'4n 

Plants lit! which insc'ct., are Ibuiul, M. 


di '.section of larva of, '1'. I ./'V». 
Osc'.illalury jgaoliuns Mf.somf.‘ lipuliti:e,'r. 
35(1 

Oxiniirf hicnrniMt A. 36 ; 3>:, ; 41 ; .'{26 

OMiiihi Pajnii’EriMf Latr., .\.54 
tiurapttry.r Safnlivcaiia^ J.each, T. 14.5, 
./»>■ 

tlvary or egg system, M. 390 
Ovipositor of icl'iiieiiini.’i (Pimpla), T. 

; a remarkable*, T. 2.13 
flvo-vivipanuis inserts, T. 11*9 
(lx.alirncid,lts|>oisonousqua1ities, 57.36 j 
0.raliM intarnufat 211; O.slriclut 51.20 
OJTffvridw, T. 237 

Oupurit renniitilaris, Kremser, T. 2;{7 

Painted lady butterfly, AI. 45, Jiff. ; lui- 
gratiuns of, M . 2(<(i 
Pairiug as Uctdcxa to insects» hi. 208 


:uM* 

riiWC', where inv‘rli are iiniind, AI. 
IM.tiit- louse, A. 391,./ig. 

Plutyt:>itter Tipnla\ I,.itr., T. 2(»i» 

Pliny*'. Uesrri|Ji.iiii nfiiee-baltles. .M. 322 
P/ninria riiftiibnmtti, Sco)Hi!i, T. .'IKo , 

331,. A'«-. 

Plu9ui f :hry»ifi», T. 213; P. Ham mu, 
f Ir.lismh., T. 21 1 ; 3.';« 

Pna annna, M. ^5, Jiff. 

Ptntura aquaHca, .nici P. htdottrifga, T. 
:jn:j 

Ptidurido', Lear;)), T. 39;i 
Poison pi* the ijce, M. 32.1; iioisuTi.b:ig, 
32(i, ,flff. 

Poisonous honey, arrount of, M .31 
PuiMotis for Hies, JU. 30 
I’uitou and lloldcniess, dfisfciuctioii by 
maggots at, X. 288 



PnllfdrMUt MaJi, T. S44 
Ptiif/iMiruii vtrsii'titor, MJch. At 861 #• 

PotjjfmtmatttM Alexitt titephenv, T. 
Pnn^ra couttavlut Latr. 

Pontia UrttMuieiBt A. 19; T. 3iS; 61 ; 69; 

61: 260; »19; M. 38 

Pimiin <!arititmint»f T. 316 . ‘ , 

Poni’it liiijMt Haworth) A.jItA) 41 
ruplAr-seinl-galla of the cottony aphii, 
A. 89^,.//^r. ■ ♦ 

Po|iiiy-(luwer>bee of Largo and of Berey» 
A rA 

Pnrthesia aurijlun, 8ie|ih, A;"; 174 ; 8S9) 
3:ai: T. isu; iotf; :uu,350; ^.7ft 
Porthenia aurifiuag aiidP. CkjOfiorrhuat 
Steplv T. 83 

PortH^wii* chryavrrlura, A. 899 ; 381) T. 
nw,fifr. 

Pri*ierv.iiifin nf inM*ctis, M. 376 
Prot'Hsiionarv caterplllariit nest of, A. 

Propulis, A. 105; opinions of thoold na< 
tiiralihts conccmiiiK, 106 ; iliscurory 
of Mutter confcniiiif*. KKi; ^^r. 
Knight's uliNi‘rvatioii»tiii, 1C;9 ; varioUR 
uf. 100 ; liHskt't for caiTviiig, on 
thf thighs of 110; process of 

hiuliiig H-ith. Ill 

Pto*carulmit Sti'|ih.) T. 38C; 

,/!>. snr 

I'.MMiflo-g.'itl'i. A. ;f!»7 ; pall oflho brain- 
lilc, .\. 307; of (he hawthorii) 393; 
of tht* Sfotch tir, 300 
PturtumtufomiintiUt A. 305 
I.atr., T.’Mi 

Pfrrt Kirby, T. 143 

Ptet,>iinoriiM ueNiaJaciijtuSt laNich, T. 
345 

1*1*/.. I- iVi;hin*.T..'W0. M. It:?; 173; 132 
i'N/i >* jK'm'tnint, IVI.Ol, //p. 
pHlii' .ltr, T. aili 

I'unislinuMiis anii>ng ants for la/ineNS» 

T*upa, . 91, Jiff.i of t'h'ailn, SO; of 
yi/iftiti.i ifV.l : of a 

SI ; of lilow-tly. and of K>rphus, T. 

. ot (hi* i'h:im<*h*oii <Iy, stnic- 
tari* oflhv la|i]iit moth, 

V*.M. 

3*»Hi!I', fiirni .iml siriu'tnre of, T.SOfl; 
I’h.ii'gis |iriHhu'i-(l on, by evaporation, 
So;; respiratory orpiins of. :«K>; ex- 
periiiii-nls on (tic tire.a(hinp of. :pil : 
v.ihi s of the .spir.u !*'» in, 302, //gji, ; 
of .".riiialie iTiiiie Hies amt pna(s, 
hreailii.'ig appar.itiis io (tie, 304.,/fg^ff.; 
tr.iMsfi;iiiMiii>i)of, into pi-Tlei'l insei'ts, 
M*; ; OAperinioiits oii,li'«i to flio rar- 
nishlin; nt eg.,s, ;ti g 

I'liIM, last-., r.pi'iuil (ly I'Ktr.mcous assist* 
.1111 e, r. :Wi 

Purple CrtiiriroTn-heetle, A. IJMJ 
riiis'inoih, e|f.;s of the, A. lf»2,,/vr: pa- 
per-iiest of the, ; < ell built by 

llie Ian a of, l05.,//p. ; hovp it iwape's 
fi'uiii its cell, lO.'i; nest of the, with 
eoeoouH of irlinnuiiuins. 320, JiffM. : 
translinniationK of ilie, T. 1.59.,/f/f. 
jT.Vpirrii hiuffthiita, Orhsenheiiii, 'I'. 143; 
SOii, S94.,/7p. ; eaterpillar and egpx of, 
904,./ljr«. ; method of advancing along 
and (lerniirinp a 'leaf, 204,, f/g. 

Pifnitis ahigtiUilit^ A. 1«7, 399 

Qnndrupeds which tap, M. 174 
Oueen liue, her'prorevdings in swarm- 
ing. M. (KJ; experiment of Huber 
upon, 255; 

Quwii bctfBjtWaUy amopg, AX.W^bataci 
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lieiirem, 810; piqdueed firom com- 
moni^bfMia 
Quinary syst^ M. 394 


RabbiL NoiDOtimes eats flesh, M. 157 
RadidtUt T. 353 
Raft building spider, %a63 
Ranks, distinction of among termites, 
M.asi 


Aaptorsf, T. 361 

Stay and Willughby*s classification, M 

R^mmur's enthnslasm for study, A. 
468 ; cxperiiPentSj^n deatli’s-head 
l^u^inoth, M. 9j, JIgt. ; experi- 
whktson aphi^, M. rjOtJIff, 

Reds, a disonW similar to renal grave], 
T. 179 


Red snow of the Alps, not ejcplalned, 
T. 355 


Reiiuviu» perumaiuMt Fabr., T. 165 
Heduriutt M> 38* 

Hfgulu» CrUtiUutt Ray, T. 93 

Rhagio vermilio, A. 809 

RhtimaUMfranguta, T.406 

Rhadtidmdron i^niHcam, M . 33,J]g« 

nhuM kVrnio*, M. 35 

Hhf/nchitn Bacehiia^ Herhst., T.844, 

JthtfHchirnua aaahni/iit Fabr. A . 389 

luiralry among female bees, M.309 

lloiilicr l>ees, <11.399 

Rodrntia, M. 157 

Hook, hearing in (he, 87. lOfT 

Kuuksi. aeVial dances of, T. 384 

Rose, iHiileguar of the, A. 375 

it (Kie-i: hater, A. 951 

Ko.se-ha\vihoni, A. 339 

Rii.se- 1 eaf'C utter* bee, A. 59; method of 

working of the, 00 ; and nest, 61 
Rost** willow, A. 330 
ll<msse.ui*s ex|x*riments on smell, M.69 
Koval proceedings among termites, M. 

S30 

RitfNia craltrgata, Duponchel, T. 96; 

143; l4.5,./ig. 

RnmiceSt A. 394 


Salivarv vessels in roan and in insects, 
?rl. .37,3(1 

Salticua «rrn?cw«, A. 357; T. 394; Af. 
119, ISO; is 

Sanii>soir« lion, bees in, accounted tor,. 
T.7 

Sanguine .mis, tactics of, M. 341 
.svirn'pAcigii r/irwririrt, Meigen, T. 110 
StifufHia Pavt.nia, A. 390; T. 180 ; 312; 
31 

Savigny’s theory, M. S03 
Saw’-flies, A. 15S 

Saw*(ly, ovipositor of the, A. 153,. /fg., 
l.'*4,./ig.; comb*ti»olhccl rasp and saw 
«f the, lMt,pg.: grooves cut by It In 
the rose-free, l58,,/7g,; of the goose- 
herry caterpillar, egf 
Jlga , : of the twier, 

917, fig. ; of the alder 
217,i//A'* 

'ScaratHFu* pihtkiriM, Linn.. A. 951; 
953 

Scatophaga 4f«rwoWa,*Meigcn, T. 44 
.Srhirach’a discovery, M . 31 1 
Seofopendridttt Leach, T. 384 
SeotjiftuM drstriiirfor, Geotfr., T. 245 
Scouts sent out bv bees, Hf . 984 
Scotch-fir, pscuib gall of the, A. 399, 

Sen-egg, T. 49,./7gv 

Sea, phosphoTcscenca of, M. 988 

Sveda of plantSi dUlhilMi of, T. 84 


(S, 5tc.. T. 915. 
caterplllass of, 
f C&t6V])illAVA 
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Seunjpttfa ^AroM, Ts86f } et- 

lietiment on, an 
SetuHilria Alni, Steph., T. 217 
SembUng succemful aad.ttnniecMsfal. 
M.xiG 

Semhlit ri>Mi4^ T. 40t, 

SentbliM bilineata, T. 4Q& 

Senses of insecU, M. 1. 

Sentinel ants, M .298 
Sentinel vaspt, M. 807 
Setting of insects,^!. 870 
Scscs, distinctive iharks of, M. 210 
Sick ants ill treated, M. :in3 
Silk, history of ^ Introduction of, A. 
31B. 

Silk-tube, side view of, A. 810, Jig . ; 

section of, magnified, 81 
bilk-worni, prncressive increase of the, 
T. lOr; grovih of the, coni|Mired with 
that of birds, lOB: increa!« of the 
weight of the, within thirty dar^, 
197 i M alpighi's account of the traiis- 
formation!, of the, 889, A . 313 ; trans- 
formations of, 314 ; the parts of the 
cocoons of, which are uie<l in our 
manufactures, 317: varieties and 
species of, 820 ; Count Dandolu'a ex- 
periments on, T. Id/ 

Silpha Ltipponica, M. 138 
Stfiihidat, M . 33 
Slave making ants, M. 342 
Sleep of the semses not equally pro> 
found. T. 408 

Sli!g-worm of North America, T. 217 
Smell in inserts, M. 44; the males 
guided by. 215 
Smerinthtit populi* T 7 1 
Sna|idragon, with liees entering the 
fiower.>, M . 49,./l4f •/. 

Social leaf mining catcrpillarH, A. 208 
Social spinning caterpillaT),. A. 829 
Sociality of itisvota, (au<,e', of, HI 20R 
Social wasps, A. 71 ; ncjit of, founded 
by a .single female, /I ; iic>.l of, ct»in- 
pared tu that of the burrowing-oskl, 
72 ; nenl, materials of, 74 ; 
structure of, 70 , /jg. ; nest, su.'^peii- 
aloii rod ot, 77, .fig. ; ouu-r cru-ii of, 
77, .fig : nest, extrnorflinary nuinlicr 
of f-ells in a, 7B 

Soldiers, duties of, among termites, 
M. :i31 

Solitary bee (JlalUtv*), ifracecdiiigs of, 
T. 33 

Sojitary wasp, {Cerceris), stratagems of, 

Bound.i of insects not from the month, 
M. u; ; iniucrcentible to curtain cars, 

^ lti2 

•Specifir. gravity of inscct-eggs, T. 13 
Specimeiwgurrangeiiient ot, M. 3711 

Sphterohulut^ jilarits of, sliowing tlic 
pTojec tion of the seeds, T. 28,. /ig. 
Uphiugidir, la?ach, T. 71. 183, 3GU 
Sphiu^e Lifgwtri, T. 125, Jig,: 183; 
pupa of, 

Spider, raft boilding, A. 383; diving 
water, 843; procewings of a, in a 
steam-boat. u«*a 

Spiders not properly in.sccts, A. 833; 
apparatus for spinning, 385; struc- 
tures of, 385 ; Auepend^ by a tiiread 
from tlic spinneret, ;t36,./ig.: extraor- 
dinary number of spinnerulcs in, 337, 
Jlg,\ thread of, magnified, 83B,./ig., 
.hcoting of the ^imss of, 339 ; mode 
of attaching tlie adds of their threads, 
^9 Jkr‘J gOMMDCi:, opoouat. of |he 
mceat of, dis ; ircto, and neu 


of. 354$ satin, nest of, 854; geome- 
tric net of, 999, ,fig. ; nest, hinged 
door of a, S6i ; nest from the ^\'«>^t 
Indies, with a spring hinge, 862 ; 
cleanliness of, 3(10 : claws, structure 
of, 307,.Itg. ; putting their webs, fan- 
ciful act ount of, 838 ; singularities ot. 
T. /d^ncsts, curious, 91, Jig. l anil 
ratcrpillars, methods sif ascending 
^ their threads. 180,^ig.; mode cifcomb- 
‘ ing themselves, 858 ; walking on 
water, 882: springing of, upon their 
prey, 391 ; flying without wings, 89/ ; 
legs of, M . 4 : alleged to be Idind. 

1 19 ; various iurrangeinents of the 
eyes of, 127 . 123. ./Igs : dissocial ity 
of, 207 ; emigration of young, 281 
Spider-files, T. 117^/tg 
Sidiineret of spiders aii organ of touch. 

Spinning caterpillars, A. 800, 332; 
structure of the legs and feet of, 3(»7: 
itiUTiial structure iif,3(i9 
Spontan -'OUA generation, theory of, T. 
10 

S|Nirtive movements not necessarily 
•Micial. T. :ti>7 

Spring>tall, leaping position of, T. 32)4, 

Stag bt^mle, M. 1», .fig. : Jaws of the, 
145 : male anil female. 21 1 . Jig. 
StuphtfUnMa-, A.240 ; T. 281 ; >1. 33 
Siautupus Fugi, Oerinar.,!'. I.u.,fig. 
Steniriiata, or coronet eye's. 51 13/ 
Stepin-iib’s ; breeding cage, M. iifl'J ; 

cia^sitication. M.89.J 
Stctho^rope eoinparcil to antennir, M. 

117 

Sting of the Iwe described. M, 8i5..fig. 
Stomach of the caterpillar, remarkahle 
^ change in the cap,u*it.vof the, T. 108 
ntlvitrtmn, M. 2»i2 
St.iwnrjiiilir, Si eigen. M 2 i *2 
Slum, ma-oii i aicr pillars, A . 227 ; sin- 
gular pi'ureedingoi of. 2-'8 ; colony of, 
at ISIui kheatii, 22it; fouriilatifiii of 
the tent'* of, yyi. 

SfrntivtnifK rIntmitUon, Mvigm, T. IW, 
i 

Straw'iierry mite, rapid giUojung of 
lUc, T. 

Strength of iiisei ti, i(M^-.t-iteiiiei.ts ro- 
spectmg. T. |K5. 

Stiucture of bird.-* to ccjiitaiii air, T. 
883. 

Sfurnug rtitgrtris, 'I'.3t. 

Sfjfi.fp4 T. tiT, fig. 

Sui kins ill insects, silrui lure of the, M, 
ITH 

Sucker of the gnat, 51. Jig. 

Sut kers of some iiiAcct.'' ad.iptcd to 
llou-cTs, 51 . 31 
Sucking insects, M. 178 
Sutluria, J>e (ieer, 51. Ifiil 
Sugar- aniH of the \\’e4»t Indies, A. 2lt0. 
Surnrner-fiy, circular movvniviits of a, 
'i'. nmt. 

Su^jt^iding chryflalides, mcchaniMU of, 

8us(ientnry cincture of caterpillars, 
melikudof forming it by t lie n wallow- 

tail, T-iBl. 

Rwaineon, cinmlar mistake of, M. 188 
Swallowtalled butterfiy, caterpillar of, 
weaving ita «afe|»ensory cinciure, T. 
981 «,fig*- : Kirby *» account of the ex- 
pansion of the, T. 342. 

Sawmeedam** ebuervatkaia on trees, 
cloiBlfiMtluD, 51.903 
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Swarminft of bees, M. SB3 ; IniUcaUons 
of.M.OT 

S,ylvia einerea, Tcmm., A. SK. 

Syioia atricapUla, M. IIA 
SuruhiilfP, M . 1I3 
fiylviadir, M. 124, 145 
Suivia kitr/etisig, M. 149 ; S. ph^nicurug, 
Lath. T. S. rubeeula, SM ; M. 115 , 
S. troehUuMt T. SIS 

tiffrphi, A . a02, 395: T. 4, 45 ; ▼IbratOfy 
motiofiit of, when fl>'iii|e, X. 360 
Sttrphida>, Leach, T. 5. 970, 2<l3, 360; 

flaak-Khatied |>U|ia< of, 264 
SyrphuM, T. 2H4. 265, 30B ; anil larva 
' ilevonring a|ihi<les, T. 271 • Jiif*. : S. 
arenutut, M . .‘SO ; ^r. laaritc, niuikcular 


ribbona for movinj' the wlnKa of, T. 

Systematic arrangements of insects, M. 
3ij0 


Ta/mnidtrt M. SOS 
5f> 30 

Ta!»l»y inulh caterinn.*ir devours bn iter 
and fat, T. 23G ; traiii»furniatii>ns of, 

Tfichiuii, T. 5.1; T. /arrarutn, A. 20, 29. 
Tart of insert', in diM^overiii:' iiiud fur 
tlioir youiii;, T. HH 

Tarlits of the shirc'-inaking ants, INI. 
341 

Taste in intects, >r. 23. 

Tea/lc iiioih. inlstakes of llonnet with 
remird to llie, T. 

Trrfiuifti ffra/idu* .M. 164 
Trndt'use*, ImIIT., .\. :i5’l 
T*'nrtntf T. 24t» 

TtHtKrtdinidu', I.i>arb, T. 121 ; A. 979 : 
T. 2I» ; .M. 43 

Tenth A. 132 ; T. tVr/ifM,T. 91 7 
'I’eiit iirikc*. the jiiimlweed, A. 1/7 
Tent-iMakin >4 rat i-riiil lari, iSI’J; uih*> 

riitiofu of. A. 

‘JViit-., ]inid-sh.i|icd, .1. SjI ; utility c»r. 


Ti-/ihrititi i'.itfini, I.atr., A. 3jl0 ;T. 322; 
7\ Sf t‘nitnl„ , ; II 

7'i » j»f * rt • in HIM, A . .’toil, ;rr< : T. »ttro.r, 
;ni : 7'. « li.'i'ii*!#*, SiiiL'.ithin.'J^l, 3(Mi, 
, .’•••2 ; T. i; ; r.Jitfiiiix, l.inn., A. 2M1 ; 
-■>1. 1 21; r. A. iWS.OUi; 

7'. f/ifiri/ii r, .'till ; T. pnhtitotium^ih'H 
I'ctniifrs, 14; 7’. /f rovrrcd 
\\ A\ and iM'sl Ilf, A. ; less «le- 

.sti III' live I ban av hite•lllt^, .If. 166 
tiiiii Ilf tile bill licit of, A. ; 

bill ili'sl nf, 3iiil. ./#»■. ; ri'll of tbe i|iii-eil 
of, bruk' ii otK-n, >hou'iii:' lh«* lalu/iir- 
•Ts r : in % ii «(; oil' ilu* T. ; 

liowevi of, M. nil; go\ernineiit of, 
2!M : war.s of, 3.11 
Terms ofratiTpill.-ir, grub,aiu1 
exphuiird, T. note, 120 
Tt'intffiiatha e.iUnttt, Lair. A. 3.'i0,3.jlt ; 
ib. .M. ill 

Trtropg jtruuMfit, lif. l 90 ,./?/v. 

Trttiffonia xeptrdecim, AJ . 0.i : 
k ria, llliv. A. 147 ; T. I/O, 191, 192, 
; T. fihirrn, AJ. KH 
Thfclitt Fabr , T. 2;0 
Theory of tin; eva|>oration of ob- 

.iertnl to, *1*. 290; of tmtisfiiratioii by 
nieaiiK of heat, T. 367; ub'iected to, 
360 

Tiger moth, cntbr)ii11ar of, T. 

Timareha tenebricota, Megerle, T. 3»7 ; 

Tituat A. 227; 2\ gratiftfa, T. 9S4 ; 7. 


honlef. Kirby, S9l ; TmpdUondta, A« 
SBl ; T. figpelMlte, T. fMfftoacflci, 2*, 
vetiianettu, and 7. desfructor, Steph.* 

Tintidee^ A.S93 
Tinu/a, T. 86, :«M 
Tiputida-, T. 350 

2y»tt/«c rrocate. M. 08; T, cryHaUina^ 
T. 2»W; T. /fiffnnfea, Meigen, 379; 
X. motiiatr{T,‘J7Q tT.aleraeea, Llnn.^ 
305, 326 ; T.oteracea, and 7. eomicima^ 
' $53 : 7. o/eraeea^antl T. erocaia^ 889 
TipuliJtr, Leach, T. 885, 858, 364, 367, 
406, .M. 00 

T^lidan gnat, transformaUons of, T, 

Tar^eu* typngraphun, Lat. A. 830 
Ttmgueiu iniiecU, M. 48: its rigidity 
does not disprove taste, 8.*l; of the 
bee and its Khcath, 178, 173i,/Zg4.; of 
the wasp, M.176 

Tmri»idlty in animals and plants, illiv 
frations of, T. 313 
Tortrieidir, A. 818 

Tofirir chloranat A. 171* 328, 355; 
4dastic cocoon of, 388; 7. viridana, 
Haworth. T. 2<W 
Touch, organs of, Af . 4 
Ti-af:t>fnyf^ou prateusist Af . 80 
Translortn.ition of thejprtib of thecock* 
rh,afer, account of, T. 827 
Tramformatioii system, AI.385 
'J'r.iniMiiutaiion of plants into animals, 

• MippO'ail, 1 29,. figs. ; Harvey's fancies 
ronrerning,8>t9 
Traps for enrw igs, Af .147 
Treelioiipcrs, rariicntry of, A . 347 ; mis- 
t.tkcii for grassliopiwrs, 147: cuUiiii^ 
itiitriimcnts of, MH ; ovijKi&itor of, 
i;>0.,//V. ; nests of, ].'il,,//g. 
Tn>cliop|>er, (deadtt) sounding Snstru* 
iiicnt of, .M. K:i,./fg. 

Tre*i nest in Ayrsbire, A. 61 

'i'reintdi'v'.i experiments on Aphides, Af , 
9 «7. 

Trichi*crrt% hietnafi*, A1 eigen, T. 303 
Tru'hioxmna^ A . 3211 
Triemtptera^ A . I H.5 
TtiufTit pugntiJT, Linn., T. 378 ”, 

Triton ptiftiKfris, Klein., T. 1//. 
7'r.»W#i7i//#r, T.391 

Troirojiita Sjanritttniea^ Oliv., T. 8.34 
Tromhidhnn hobmericeunt^ Latr., T, 383 
'J’viimpet honey suckle, M . .56, ^/fg. 
Tutnide dung lu'etle, A. 2.51 
Turnip fly, erroiieouKly fancied tocomo 
across tile sea, to Norfolk, T. 818 
Turf ants, structure of, A. 255 
Tiirret>huildiiig white ants, A. .301 ; 

singular form of the nests of, 308 
Twenty-plume moth, T. 345, Jig. 
Two-horned intoson-bce, proceedings of 
at LfM>, A. 30 

rmbrella used to collect insects, Af, 
36/ 

finger's observations on the supposed 
tr.'insimitations of pUmts into ani« 
nitils, T. 130 

rpliolsterer bees, A. 53; taste of in 
omainunt, .56 
Vmnia LeiluM, T.180 
Uria a/fe, Teintninck, T. 354 

Vallisnierfs classiflention, Af. 384 
Vaneliua erUiaiut, M eyer, T. 77 
Vaneeta, T. 41, 366, 406; V, Antiopa^ 

^ aw, 374, 876 : caterpillars of, .with 
m a n n et of moulting, 8/4, Jigs* ; evo- 
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lutfon or CfM difTMlIfl if, tm. Jiff*: 
V. Atotanta, A. 16f»; T. 34. 71, «73. 
871 ; C. filAum, 80 ; V. /o, A. 3S9 ; 
T. 877, aOi, *95; V.pohfcht&rM.Vt, 
IIB; M. 44; V. VrHetr, A.389; T. 
42, 69, S78. .11*, 849, 850 ; M. SO; 
cateiplllar of, T. 9O0,./l|». ; intestlnea 
of of*800,,^ji*. ; su&p<msion 

ofchffaalldaa of, 878.fl^«.; V. (V. 
ffc«, V. Atatanta, and r. /n, 85; F. 
Vrtine, V io, and r. .4nfjtfpa. 148; 
r rrfffltfand K io.810 
Vanmtf, T. 154. 188, 3.V>, 387 
Vaponrer moth, ef^ of the. on It* co* 
coon, T. 95, ,j9fr. 

Varlouji pcrindx of ft* disclosure In the 
same lirood, T. 314 

Ff/m currcns, Latr., T. 3B2; V. rleu- 
Itfram, ratr.,3fh!../7/r. 

Vfspa Britannien, A. 71 i crnhro, 81 ; 
V. rulffartM, 71, 01 

V^/ipidtr M. 187 

Vine-’«af-miuing caterpillar, A. 838 
Viota trietdor^ M. 148 
Vivtrrn ;>fif/AWilJt, Linn., M. 5.5 
Virgll'k receipt for making a swarm of 
liee<», T. 3 ; descriTition of htie-battlrs. 
M. 3*3 

Vision of inserts, M. 118 
Vnhieella pluntafa, Meigen, T. 14&, Jiff, 
V^uctthr. Keoffroi. T. 14H, 3<J.5 
Vorarltj of gnibs, maggots, and cater- 
pillars, T. 196; Instance’* of hi 
*01 ; of the rorkronch, M. 15-1 
Vulgar errors of in-*ects tieing ffene> 
raterl hr putrefaction and by blight- 
ing wind.s, T. 1 

Walking-leaf Insect, T. 14-1, ,/fff. 

Wall -mason’bee.s of France. A . 38 
Wall- caterpillar, moss ceil of a, A . 183 
M'arrior ant <7Vrwr* btlHcotuit). A, *91 ; 
in the winged state. A, 231 : Us*hI 

ns delicate foofl, S9i : ncj*?, royal 
chamber of, S95 ; neit, T^ur^e^tcs in, 
*98; ne!»t, galleries and covert waj s 
in, *93 ; dislike lahniir. 51 . .3VI 
Warauf insect communities, M. SlTi 
Wasp, paper m*u1e by ibe, compared 
with ouis, A. «5; card-fnakiiig of 
Cayenne, 87$ fly (chrifftdurtim 
ciii/atum), M.9l,./fg.; robbf;rjes, .M. 
:i31 : structure of tlie tongue in tlie, 
M., 178 

Wasps, paper fabricated by, A. 75 ; 
rose-shaped nest of, 8*, flff. ; verti- 
cal nest of, R.3, ,/lg. ; and bees, rare 
parasites of, T. '^; goviornmeni, .M. 
:tikf; have no suhordinatiun ofranfci<, 
3<»7 ; wars of, 3^11 
Watr-h bees, M. 3iKi 
At'ater grubs, forms of, T, 1.54 
Water larva, syringe for rcfipiration in 
the, T- I8i ; curious mask of the, i«;* 
Water larvir, breathing organs in, T. 

158 ; telescopic-tailed, 1.58 
M'aternet, \f . 

Water worms ( 4 VrtV*), T. 1 59 ; may be* 
mistaken f«rl'arvn-r, lHOj.Pff. 

Wav- working liecs, A. 91 ; at*diimcn, 
104, ,/cg. : curtain of, l\4. Jiff. i 119, 

; commencing tlie first evil. 117, 

Jfff- 


Wtuc.pMp«niUoii«r, A. 9Br lierotkNi 

of. Il8 

Weather, whether predicted by spldef^ 
M. 17 ; importance of In bee-ivarm* 
ing, *89 

Wcerllofth* apple-bnd. T.943 
Weevil-galls, A. 888 
Weevil-gall of the hawthorn, A.389 
W'heat, prohable mistake respecting 
the destruction of, T. *31 ; germinu- 
I'on of a grain of. *.’19. fig. 

Wheat- fly desrrilieil by Mr.Shlrelf, T. 

; transfonnaflons of. SfK*, Jige. 
Wblrlwfg, account of the, by Kirby 
and by Knapp, T. 908 
Wnirlwig's eves, teni.iikabic structure 
of the, T. :iro ; M. 1*8 
W'hirlwig liectle, sailing of the. T. 381 
%Vhileaiit< ur termites, structures of. 
A. *98; eairaoril inary comparative 
hi-tght of, *88 : mining operations of. 
*H9 ; ttueen di<:terided with eggs, *9.5, 
.PV. : nim*t no«ts of, 3<il, Jig.; of 
trees and timlier, .'10* 

Wild bees of America, Ireland, and 
Fall- tine. A. 14.3 
Wild honey-ben.**, A. 143 
Wildman’’. ft-alsi with lieisi. 51. :i*0 
5t‘ilIo\.-, branch of, with seed spikes, A. 
2:t‘2,Jiff.\ U’.-if-buiidler, 170; wo«>dy 
g.ill of the, 

Winds, inwetiferous, T. *3 
Wiiiglets female^, M. 215 
Wings of inset ts. air- tubes In the. T. 
;i44. Jiff*. ; of pluiiivtl titodiK, vcr« 
dttrci uf, ;14.5, Jiff*. : incehani»m of, 
:p 6 ; organs of touch, 51. i* 

Wing svKtem, .5f. 

\\ ire- worm, the grub of ficmirhipuit 
'r. 9':9, *3n,./ig. 

5V«iif-biig (Hcluriut'), dust rna.sk of the, 
T. l'.V» 

Woriil-aiits, structures of, A. *7* ; nesfs. 
riiat(>rial» employed in fabricating, 
*7* : nest, etiping of, *73 : inter i«>r 

hive for, 

*76,./7/i». ; priN'4s dings nt nigbt-fall, 
*77 i rinigratinii of, .51 . *78 
W(mnI - feeders, contrivance in ibe piioie 
of, T. 32* 

Worker ants guard the fctn.%<es, M .*U 
WorVtT ben, .\. U*-f,./ig. 

Working ants, ini|H*rftfct feniaks, Af. 
*t* 

‘ W orm i’ the bud,* the, traccHl to ii-i 
egg, T. SO 

Sfnoif T. 07. 

Xulttropa, .50 ; X, vinlacM, A. 47, 49, 
5*; .If. .51, 95 

Veilow anis, winter ncftt of, A. *5C ; of 
a non- migratory dlspiiHition, 5f . 9;0 
ntAaywi<y/4, T. Uil? : V. po- 
tfrlla, A. 3*9; T. •'415; 51.25; ea- 
r tiiripinelit of, 'f. *tt8,./lg. 
rwwr, ffoyiii/Ai, M. 12*’ 

y.<ihrn*. T. tf'J2 X 7: Sieph.,T. 

Tnutiuiumia ffoMUialit, T. 9*B : 

U48 

3Sliiib( hrec«c-My ?) of Africa, A. 115 
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